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KEY MESSAGES

. Climate and socio-ecological change
scenarios are invaluable tools in
developingappropriateresponse options
for ensuring food security and human
wellbeinginthefuture:evidence-based
approach.

. Climate change necessitatesresearch
oncrops, livestockand systemsthatare
resilienttovariability and extreme events.

. Prioritizeand mainstreamfood security
and nutrition issues into regional and
national climate change adaptationand
mitigation programmes andinitiatives.

. Opportunities existforthe development
of climate-proof and resilient food
systemsacross Africathroughtechnology
diffusion, agronomic practices and
innovations that can be optimized and
scaled up.
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Introduction

The current food system supports the livelihoods of
majority of African people. Agriculture as aneconomic
activity generates between 3% and 45% of national gross
domestic product (GDP) in many African countries, with
acontinental average of about 30%in 2017.Even though
the globalfood supply per capitahasincreased more
than 30% since the beginning of 1960s, accompanied
by greater use of nitrogen fertilizer,improved seeds
and waterresourcesforirrigation, the successin Africa
lagsfarbehindthe globalaveragelargelyimpacted
by climate variability and change.

Climate change hasdirectimpacts onfood systems,
andthustofood security and nutrition,and sodemands
fordeploymentofland-basedtechnologies,among
others. The food system approach adopted in the
Intergovernmental Panel on Climate Change (IPCC)
SpecialReporton Climate Change and Land (SRCCL)
addresses how climate change affects food security
including nutrition, the options forthe food systemto
adaptand mitigate, synergies and trade-offsamong
these options, and enabling conditions for their adoption.
Some measuresthatareintendedto achieveclimate
mitigation and adaptation, combat desertification
andland degradation and enhance food security risk
are creatingmore pressuresonland.

AccordingtoFAO, food security is asituation that exists
when allpeople, atalltimes, have physical, social,and
economic access to sufficient, safe and nutritious food
thatmeetstheir dietary needs and food preferencesfor
anactive and healthy life. Climate changeis projected
to negatively impact the four pillars of food security
— availability, access, utilization and stability — and
theirinteractions.

Food Availability
Food Access

Food Utilization

[ Stability

'Based on Chapter 5 of the IPCC Special Report on Climate Change,
Desertification, Land degradation, Sustainable Land Managment, Food
Security and Greenhouse gas fluxes in Terrestial Ecosystems, 2019.
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Food is predominantly produced on land, with,
onaverage, 83% of the 697 kg of food consumed
per person per year, 93% of the 2884 kcal per
day,and 80% of the 819 of protein eaten perday
comingfromterrestrial production.Thus,itisnot
surprising to see that almostall African countries
haveincluded mechanismto safeguardthefood
production systeminto the nationally determined
contributions (NDCs) in accordance with the
provisions of Article 4 of the Paris Agreement on
Climate Change.

Empowering and valuingwomenincreases their
capacity toimprove food security inachanging
climate and substantiallyimprove the wellbeing of
themselves, their families and theircommmunities.
Women empowerment includes economic,
socialandinstitutional arrangements and may
include targeting meninintegrated agriculture
programmesto change gendernorms andimprove
nutrition. Empowermentthrough collective action
in the near term has the potential to equalise
relationships on the local, national and global
scale.Empowered women are crucial to creating
effective synergies among adaptation, mitigation
andfood security.

Impactsof climatechangeonfood systems
and Adaptationoptions

There are many routes by which climate change
canimpactfood security and thus human health.
One major routeis via climate change affecting
the amountof food, both fromdirectimpactson
yieldsandindirect effects through climate change
impacts on water availability and quality, pests
and diseases, and pollination services. Another
route is via changing CO, in the atmosphere,
affecting biomass and nutritional quality. Food
safetyrisks during transportand storage canalso
be exacerbated by changing climate.

Climatedriversrelevantto food productionand
availability may be categorized as modal climate
changes, seasonal changes, extreme events,
and atmospheric conditions. Potential changes
in major modes of climate variability can also
have widespread impacts such as occurred
during late 2015 to early 2016 when a strong El
Niflo contributed toregional shiftsin precipitation
inthe Eastern and Southern Africa and the Sahel
region. Significantdrought across the continent

resultedinwidespread crop failure and more than
60 million peoplerequired food aidinthese regions.

Inrecentyears, yields of staple crops such as maize,
wheat, sorghum, and fruit crops have decreased
across Africa, widening food insecurity gaps. In
Nigeria, there have beenreports of climate change
havingimpactsonthelivelihoods of arable crop
farmers. The Sahel region of Cameroon has
experienced anincreasing level of malnutrition,
partly duetotheimpactof climate change since
harsh climatic conditions leading to extreme
droughthave anegativeinfluence on agriculture.
Furthermore, pastoralismwhichis a predominant
livelihood mainly indrylands of Africaisimpacted
by climate change through decreasing pasture
productivity, lower animal growth rates and
productivity, damaged reproductive functions,
increased pests and diseases, and loss of
biodiversity.

Smallholder farming systems have beenrecognized
as highly vulnerable to climate change because
they are highly dependent on agriculture and
livestock for their livelihood. For example, in
Zimbabwe, farmers were found vulnerable due
totheirmarginallocation, lowlevels of technology,
and lack of other essential farming resources.
Farmers observed high frequency and severity
of drought, excessive precipitation, drying up of
rivers, dams and wells, and changes in timing
and pattern of seasons as evidence of climate
change, andindicated that prolonged wet, hot,and
dry weather conditionsresultedincropdamage,
death of livestock, soil erosion, bush fires, poor
plant germination, pests, lower incomes, and
deterioration of infrastructure. In Madagascar,
smallholderfarmerswere found to be exposedto
chronicfoodinsecurity due to the vulnerability of
theiragricultural systemto any shocks, particularly
extremeevents.

The East Africa drought caused the death of many animals in
the horn of Africa. (©2017 World Vision/photo by Jon Warren)
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Eventhoughitis possible toreduce or even avoid
some of the negative impacts of climate change on
food security by formulating effective adaptation
strategies, if unabated climate change continues,
limits to adaptation will be reached. In the food
system, adaptation actionsinvolve any activities
designed to reduce vulnerability and enhance
resilience of the system to climate change and
such measures can be autonomous, incremental
ortransformative.

Autonomous adaptationinfood systems does not
constitute aconscious response to climatic stimuli
butistriggered by changesinagroecosystems,
markets, or welfare changes.lItisalsoreferredto
as spontaneous adaptation. While incremental
adaptation maintains the essence and integrity
of a system or process at a given scale and
focuses onimprovementsto existing resources
and management practices, transformational
adaptation changes the fundamental attributes of
asocio-ecological systemeitherin anticipation of
orinresponsetoclimate change anditsimpacts.

Giventhesite-specific nature of climate change
impacts on food system components together
with wide variationin agroecosystemstypes and
management, and socio-economic conditions,
itiswidely understood that adaptation strategies
arelinkedtoenvironmental and cultural contexts at
theregionalandlocallevels.Developing systemic
resilience that integrates climate drivers with
social and economic drivers would reduce the
impactonfoodsecurity in African countries. Thatis,
improving food security in Africarequires evolving
food systemsto be highly climateresilient, while
supporting the needforincreasing yield to feed
the growing population.

Impacts of food systems on climate
change andMitigationoptions

Food systems contribute to greenhouse gas (GHG)
emissions withinand beyondthe farm gate.Both
crops and livestock production systems contribute
toagricultural GHG emissions and thereis also diet
orfoodrelated emissions.Itis widely acknowledged
that animal-based foods are associated with
higher environmental impact as compared to
plant-based foods.However, thereis uncertainty
of estimations of food systems emissions beyond
the farm gate due to lack of sufficient studies.

Total contribution of input, processing, storage and
transportcombinedis notwelldocumented. Overall,
food systems emissions beyond the farm gate,
suchasthose upstream from manufacturingofe.g.
inputs (fertilisers, pesticides and feed production),
ordownstream such asfood processing, storage,
refrigeration, transport andretail, food consumption
and waste disposal, contribute to emissions from
agriculture and land use, but their estimation is
very uncertainduetolack of sufficient studies.

Emissions from aquaculture and fisheries are
estimated at10% of the total agriculture emissions,
orabout0.58 Gt CO,-eqyr-1.Two-thirds arenon-
CO, emissions from aquaculture and the rest
duetofueluseinfishing vessels.However, these
estimates were notincludedin theIPCC special
report specifically under agriculture emissions,
becausetheyarenottheincludedinnational GHG
inventoriesand globalnumbers are smallaswell
asuncertain.

Methodologies to measure aquaculture emissions
aresstill beingdeveloped.Inrecognition of dietor
foodrelated emissions, thereporthighlights that
dietary shifts significantly reduce GHG emissions.
However, the scientific literature assessing the
link between food products and emission has
a focus on high-income countries (a gap that
needs to be explored in low-income countries).
Forexample, using evidence fromthe US, theIPCC
specialreporthighlightsthatanimal-based foods
are associated with higherenvironmentalimpact
as compared to plant-based foods hence as a
demand-side adaptation,recommendsdietary
shifts - reduction of (red) meatconsumption and
increase proportions of plantbased foodsindiets.

Fish ponds in Mungoye Village, Vihiga. Photo: https://www.
cabe-africa.org

il

2Adaptation in the demand side of the food system involves
consumption practices, diets, and reducing food loss and
waste



(@]
N
(@]
N
T
O
o
<
=
1
<<
O
a4
L
<<
=z
L
-
<<
=
o
O
O]
=z
O]
=z
<
I
O
<<
=z
>
-
o
]
O
L
(%2}
@]
O
(@)
L
O]
=z
O
=z
<<
I
=z
L

YAGNES

Africa Group of Negotiators experts Support

Policy Brief No. 3

There is recognition of vast opportunity for
mitigationin grassland, rangelands and croplands,
principally through both the supply and the demand
side mitigation pathways. The supply sideincludes
opportunities toreduce greenhouse gasemissionin
crop production, livestock production, aquaculture
and beyond the farm gate. The demand side
includes changes in diet, reduction in food loss
andwaste, changesinwood consumptionduring
food preparation. Otherrecommendationsinvolve
land use changesincluding fertilizer management
and landrestoration aswellasthe consumption

oflocally produced foods.

Mitigation, Adaptation, Food Security,
andLandUse - Synergies, Trade-Offs,
and Co-Benefits

There are numerous identified options for
addressing mitigation and adaptation with
emphasis on climate resilient and nutrition sensitive
agriculture. Thereis an emphasisonintegrated
approach including conservation agriculture,
climate smart agriculture, agro-ecology and
urbanagriculture. Itis widely acknowledged that
mixed farming systemsintegrating livestock, crops,
fisheries and agroforestry could maintain crop
yieldsintheface of climatechange and helpthe
systemtoadaptto climate change and minimise
GHG emissions. Figure 1 below summarizes the
synergies and trade-offs.

SDG 2 Linkages SDG 131

| B 1 B
1 8 § 8

Goals (SDGs)

OB EATE
A AL G

8

w
|
1
I
8|

SDG 2
soc.+ [N N - I O | T
- e ..
soos [0 O = [ ] -
4 i 8 B B
socs [N N I O
scos [ - D -
soc 11 [ I ~ | R~
soc 12 [ - [ -
soc s [ I +| B -
soc v« SN - [ -
soc 15 [ [0 - B0 -'-
socie T
Ml\'fa sharen%
_ m:m  wewm ]
2 -0 06 1

Figurel.Intra andinter-linkages for SDG 2and SDG 13

Future Challenges, Gaps and Enabling
Conditions

Toachieve mitigation and adaptationto climate
changeinfood systems enabling conditions are
centraltoscale up adoption of effective strategies.
Multi-level governance, multi-sector institutions
and multi-policy pathways are widely recognised as
some of the key enabling environments and central
forscalingupinthe achievement of adaptation,
mitigation and food security objectives. Thus, to
facilitate the scaling up of adaptation throughout
thefood system, institutionalmeasures are needed
atglobal, regional, national,and locallevels.

1. Increasing agriculture efficiency
2.Landuse planning
3.Tradeliberalisation

4.Premium price for premium goods

5.Reduction of food waste andloss

6.Reduction of consumption of carbonintensive
foods (policies that promote shiftin dietary
patterns)

However, itisworth noting thatinstitutional aspects
including policies andlaws dependonscaleand
context. Internationalinstitutions (financialand
policies) are driving many aspects of global
food systems (e.g., UN agencies, international
private sector agribusinesses and retailers).
Many others operate atlocal level and strongly
influence livelihoods and markets of smallholder
farmers.Hence, differentiationintheroles of the
organisations, their missions and outcomes related
to food and climate change action need to be
clearly mapped andunderstood.

The importance of insurance and reinsurance
is widely recognised. Despite this recognition,
their efficacy and the ability to scale-up, in any
given context, are poorly understood. Other
enabling conditions to address climate change
related challenges and ensuring food security
are: (a) mobilization of formal and non-formall
knowledge andinformation (including localand
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indigenous), education and capacity building
issues disaggregated by geographicallocation
(e.g.ruralbased), age and gender; (b) recognition
of food sovereignty and aneedto balancelocal
production andimports (trade regulation),and
(c) recognition of theimportance of researchand
developmentanddata.

Scaling up index insurance
for smallholder farmers
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In the context of knowledge and information,
many studies agree thatlocalfood systems are
embedded in culture, beliefs and values, and
indigenous and localknowledge can contribute
to enhancing food system resilience to climate
change.Giventhediversity of societies their cultures
andindigenous knowledge systems (IKS) (which
are site specific), it is essential to analyse and
understand the links between culture, beliefs
andvalues,andindigenous andlocalknowledge
(disaggregated by geographicallocation (e.g.rural
based),age and gender) and food systemresilience
to climate change (including best practices and
challengesfor upscaling/support) inspecific areas.
Thisalsoinclude taking a participatory approach
in knowledge sharing, technology transfer and
capacity buildinge.g.extensionlearning such as
FarmerField Schools. Thisis particularlyimportant
for informed decision-making, policies and
interventions.Gapsinourunderstanding of such
linkages remain especially inmany developing

countries.
ICT for agri
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Thereis arange ofintegrated agricultural systems
being tested to evaluate synergies between
mitigation and adaptation and lead tolow-carbon
and climate-resilient pathways for sustainable
food security and ecosystem health (robust
evidence, medium agreement). There is high
confidencethatintegrated agricultural systems
and practices canenhancefood systemresilience
to climate change and reduce GHG emissions,
while helping to achieve sustainability. However,
best-integrated agricultural systems and practices
thatcanenhance food systemresilienceto climate
change and reduce GHG emissions for specific
agricultural systems are under consolidated. Given
the diversity of agricultural systemsin developing
countries,mapping these best practicesiskey for
upscaling, while helping to achieve sustainability.

There are severalknowledge gaps and key research
areas around options and solutions. Concerning
Climate impact models (in relation to food
availability), understanding the full range of climate
impacts onstaple crops (especially thoseimportant
in developing countries), fruits and vegetables
ismissinginthe currentclimateimpactmodels.
Further, CO, effects on nutrition quality of different
cropsadrejustbeginning tobe parameterisedin
the models. Bridging these gaps is essential for
projecting future dietary diversity, healthy diets,
andfood security. Crop modelimprovements are
needed forevapotranspiration to guide crop water
management in future climate. Similarly, more
studies are needed to understand the impacts
of climate change on global rangelands and
livestock and aquaculture, which havereceived
comparatively less attention than the impacts
on crop production.

In relation to resilience to extreme events (food
availability, access, utilisation,and stability), there
areknowledge gaps onimpacts of climate shocks
as opposed to impacts of slow-onset climate
change, how climate-related harvestfailuresinone
continentmayinfluence food security outcomes
inothers,impacts of climate change onfruitsand
vegetables and their nutrient contents. In this
regard, itisimportantto analyze how the African
countriesmanage theimpacts of climate shocks on
the four pillars of food security, how climate-related
harvest failures in one continent may influence
food security outcomes in others, impacts of
climate change onfruits and vegetables and their
nutrient contents. Furthermore, itisimportantto
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understandthe widely recognised future challenges
tofood security and recommended adaptation
strategies asone pathway to future food security
management.

1.Food price spikes low food supplies due to
impacts of frequent and intense shocks (driven
by changing patterns of extreme weather that
aretoincrease with climate change) onfood
systems.

2.Migration and conflictas aresultof enhanced
droughts andfloods which willhave adversei
mpacts onlivelihoods andlivelihood assets
—especially of the poor.

3.Populationgrowth that will put pressure on
food demand.

4.Uncertainties regarding future climate change
and other extreme weather events.

Conclusion

Withmany of the resources needed for sustainable
food security already stretched, the food security
challenges are huge. Climate change willmake
it even harder to overcome them, as it reduces
the productivity of the maijority of existing food
systemsandharmsthelivelihoods of those already
vulnerable to food insecurity. In addition, the
likelihood of increased variability and extreme
events meansthat management of risk, both locally
andinternationally, willbe even moreimportant
thanitistoday.Consequently, Africa’s agriculture
will need to transition to systems that are more
productive, useinputs more efficiently, have less
variability and greater stability in their outputs,
and are moreresilienttorisks, shocks andlong-
term climate variability. This transformation must
be accomplished without depleting the natural
resource base.ltwillalsohavetoentailadecrease
of GHG emissions intensity and an increase of
carbon sinks, which will contribute significantly
to the mitigation of climate change.

TWO INDICATORS FOR SDG TARGET 2.1 TO MONITOR PROGRESS ON ENDING HUNGER AND ENSURING ACCESS TO FOOD FOR ALL

DATA FROM
SN MuLTIPLE SOURCEs  [RERTNNNSRN  PARAMETERS

AGE/SEX/HEIGHT Minimum dieta
OF THE POPULATION energy neederx
UN population statistics for healthy and acfive lives
FOOD CONSUMPTION Inequalities
Household consumption in access fo diefary energy

and expenditure surveys in the populafion

FOOD AVAILABILITY Dietary energy supply
Country Food or human
Balance Sheets consumption

(SRl DATA COLLECTED DIRECTLY FROM PEOPLE Gt

PEOPLE’S EXPERIENCE

OF FOOD INSECURITY
Responses to 8 questions in national
population surveys about conditions

and behaviours that reflect

constraints on food access

SOURCE: FAO, 2019

STATISTICAL
MODEL

SDG INDICATOR 2.1.1

PREVALENCE OF
UNDERNOURISHMENT (PoU)
HUNGER

Estimate of how many people lack enough
dietary energy

STATISTICAL
MODEL

SDG INDICATOR 2.1.2

PREVALENCE OF MODERATE OR SEVERE
ACCESS TO FOOD FOR ALL

Estimate of how many people do not have
access to nutritious and sufficient food
due fo lack of money or other resources
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Recommendations

.Develop low-emissions and climate resilient
agricultural development strategies that do
notcompromise food security. Incentive-based
systemsthattargetthe vulnerable while mitigating
emissions andincreasing climate changeresilience
have multiple benefits. With well-chosentechnology
deployment, agronomic practices andinnovations,
degradedlands canberestored, contributing to
food security, adaptation and to mitigation by
increased carbonsinks.

2.Increaseresilience of food systems to climate
change.Increasingresilience of food systems must

adopt practices that enhance their resilience
and food security and that also provide long-
term climate benefits. With well-chosen agro-
ecological practices, degraded lands can be
restored, contributing tofood security, adaptation
andto mitigation by increased carbon sinks.

3.Integrate data collection across all dimensions
of climate change and food security to feed
into policy making. Inadequate information is
available to deal effectively with many aspects
of the food security challenges from climate
change.Furthermore, climate models generate
vast amounts of data about possible future
outcomes but not always summarized in ways

thatare usefulto understanding potential effects
onagriculturalsystems.

bedoneateverylevel, fromthefieldtolandscape
and markets. Farmers need to be supported to
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