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Sustainable

Land and Water
Management
underaChanging
ClimatetoEnsure
Food Securityin
Africa

Photo I Resilient Landscapes for sustainable agriculture. Source: Sustainable
Trade Initiative, IDH

KEY MESSAGES

. Adoptionrates of SLWM are currently a
paltry 8%.

. Accelerationof adoptionand scaling up of
SLWMrequires public and private sector
toworktogetherwithlandowners.

- Significantfundingisrequiredtocatalyze
theadoptionof SLWMatthescalerequired
to reverse the level of landscape land
degradation.

- Amplify sharing of information and
experiencesonSLWMthroughtargeted
farmersasfarmerslearnbestfromother
farmers working under similar agro-
ecological conditions.

. Enhanceintegratedlandscape planning
and management, paying attention to
gender.

Policy BriefNo.5
December, 2020

L, Motaroki, E. Omollo, A. Karim, M. Joshua, and G. Wamukoya

Introduction

Land and water are fundamentalland-basedresources
forlivelihoods and food security in Africa. Sixty percent
(60%) of people in sub-Saharan Africa (SSA) derive
their livelihoods from land and its resources. The
importance of landto people’s livelihood and specifically,
food security, is acknowledged in the Sustainable
Development Goal (SDG) 2, which aims at eradicating
hunger, achieving food security, improved nutrition
and promoting sustainable agriculture. Thisunderlies
thecriticalrole thatland and water resources playin
attaining food security and humanwellbeing.Regrettably,
SSAremains one of the mostfoodinsecureregions of
theworld, hosting about 240 million undernourished
people,who accountfor29% of the global total of 820
million (Gassner et al.,, 2019).

The degradation and unsustainable use of natural
resources, particularly land and water, underminesthe
vitalroletheseresources playinagriculture production
and rural development across the continent, thus
significantly contributing to the persistent and high
food insecurity levels. Sustainable Land and Water
Management (SLWM) which comprises a suite of
technologies and practicesis crucialin promotingland,
water, biodiversity and environmentalmanagement
inamannerthatensurestheirlong-term productive
potential while sustaining ecosystem services and
livelihoods inthe phase of climate change.

Status and trends oflandresources

The African continentisthe second largestin the world
after Asiawith atotalland area of about 3025.8 million
hectares (ha).About 22% of Africa’s total land area is
underforests and woodlands, while 66%is covered by
aridzones and deserts (IFAD, 2010),including the world's
largest deserts, the Sahara and the Kalahari. Arable
land constitutes about 630million ha, representing
about 50% of the world’'s arable land, and supporting
majority of people’s livelihoods.

African soils fall into 6 categories whereby the first
four (Classes I-IV) are generally good quality soils
butaccountforonly10.6% of the total land area and
support the largest proportion of the population.
The other two categories (Classes V-VI) are of poor
quality, highly acidic and frequently waterlogged,
making the low-input agriculture upon which over
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200 million people depend a challenge. (Figure
1). Wetlands, which cover about 1% of the totall
surface areain Africa, are importantin terms of
water recharge, biodiversity conservation and
provision of livelihoods.Mountainrangesin Africa
serve asthe headwaters of some of Africa’s largest
rivers such as the Nile and TanaRivers.
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Figure I: Major land use systems in Africa (Modified from Defourney et al., 2014)

Most of Africa’sland resources are experiencing
increasing trendsindegradation due to overexploitation
and poor resource use. Over the last decade,
SSA experienced the worst land degradation
globally, accounting for 22% of the total global
annual cost of land degradation amounting to
300 billion US dollars (Nkonya et al.,, 2018). The
most severe degradation hasbeenencountered
on Africa’s grasslands where 40% have been
degraded, followed by 26% of the forestlands
and12% of croplands.

Status and trends of waterresources
in Africa

Despite Africa being endowed with big rivers,
large lakes, vast wetlands and groundwater
resources, itis generally awaterscarce continent
with only 9% (3931km3) per year of renewable
waterresources. About 40% of the populationin
Africaliveinarid and semi-arid areas which have
serious water stress and scarcity issues. North
Africais the mostwater scarce (Figure 2), with just
1% of renewable water resources with abstraction
exceedingrenewalrates, buthosting18% of the
continental population. The Sahel,easternand
southernregions are water stressed, with close
to half (46%) of the total African population and
18 % of renewable water resources. Most of the
continent’s water resources are located in the

Central African sub-region and in the island
countries.

Figure 2: Total renewable water resources per capita (2013). Source: WWAP, 2015

Africareceives anaverage of 670mm of rainfall per
yearwith greattemporal variability (40% around
the mean) and spatial variation with North Africa
receiving the lowest rainfall. Most of the major
river basins in Africa have undergone serious
degradationforexample the Orange, Niger, Nile
and the Lake Chad basin where degradationis
characterized to be hightovery high (78to 86%)
andtheZambeziand Congoriverbasinsthatare
less degraded (29t024%).

Of the totalamount of water withdrawn in Africa,
85%isusedinagriculture, 9% for community use
and 6% for industry. The total amount of water
withdrawnisjust 3.8% of IRRs, areflection of the low
level of development and use of water resources
acrossthe continent. The volume of groundwaterin
Africais approximately 0.66millionkm3translating
to more than 100 times the annual renewable
freshwaterresources (0.02km3) and 20 times the
freshwater storedin African lakes (0.03km3),an
indication ofits potential as adriver for development
and agricultural production.

Factorsinfluencing the state of land
and waterresourcesin Africa

Land degradation

Land degradation is a major problem affecting
land and water resourcesin Africa. Estimates show
thatabout500,000km2 of land have undergone
soil degradation since 1950, and this includes
65% of the continent’s agriculturalland. The two
main processes that lead to land degradation
include soil erosion by wind and water and soil
degradationthrough chemical processes such
as acidification and salinization, nutrient loss
and physical degradation (UNCCD, 2013). Water
erosion affects around 227 million ha (around
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8% of Africa) while wind erosion affects about
186 million haresulting in loss of topsoil and sail
nutrients. Deforestation and poor agricultural
practices are key drivers of land degradation.

Population pressure

Africa’s population is the fastest growing in the
world, estimated to double by 2050 from the
current 1.3 billion people. With an annual rate of
2.52%,thesetrends place continued pressureon
land and waterresources and consequently food
supply. High population pressure and desire to
meet the need of growing food increases land
fragmentation andleadsto expansion of farming
activities into marginal areas and reduction of
fallow periods in the gardens thus contributing
toland degradation and loss of biodiversity.

Poverty

Over 60% of the people in Africa are engagedin
subsistencerain-fed agriculture mostof whom
areresource-poor.Thedirectdependence of rural
households on climate sensitive sectors suchas
agriculture and natural resources makes them
highly vulnerable to climate-related shocks and
naturaldisasters. The unsustainable use of land
resources is exacerbated by lack of pro-poor
policies to support the poor.

Landtenure systems

Thetenure systemis criticalin determining how
landisused and managed.Insecurelandrights
amonglandusersin poor rural householdsin Africa
have beenshowntobe ahindrancetoinvestment
in soil, pasture, water, forest and other on-farm
resources as the users are not assured of future
use and security leading to land degradation.

Climatechange

Climate changeis altering hydrological regimes.
Predictions show ageneralreductionin precipitation
in semi-arid areas, higher variability in rainfall
distribution,anincreaseinthe frequency of extreme
events,andanincreaseintemperature.Reducedriver
baseflows,increasedflooding, andrising sealevels
are projectedto affect highly productiveirrigated
systems dependentonlowland deltas. Droughts
andfloods are expectedtoincrease affecting the
livelihood of the majority of the people who depend

onrainfed agriculture. Climate change affectsland
andwaterresources by accelerating processes
such asland degradation and desertification. The
increaseinthefrequency of extreme events such
as droughts and floods, variations in seasonal
rainfall patterns, groundwater recharge rate,
seasonal runoffregime andinter-annual runoff
variability due to climate change and variability
affectthe state of vegetation cover, biodiversity,
soil quality as well as water quality and quantity
(FAOetal,2018).

Institutional and regional policies

The impact of all the aforementioned factors is
exacerbated by institutionalandregional policies,
which shape the complexandinterrelated ways
that ultimately affect water use, land use and
land cover patterns. Policies, property rights and
institutions, which are capable of coping with the
rapidly increasing demand for land and water
resources, are critical for successful adoption of
efficient, equitable and sustainableresource use.

Atthe globallevel, the United Nations system plays a
criticalrolein promotinginternational cooperation.
ThroughthethreeRio Conventions (UNFCCC,UNCCD
and UNCBD) thereis aglobalframework to support
scaling up of SLWM. These are complemented
by agenda 2030 - the sustainable development
goals (SDGs), the 2015 Paris Agreement and the
SendaiFramework on Disaster Risk Reduction. At
theregionallevel, the AfricaLand Policy Framework;
the Abujaand Malabo Declarations; Africa Agenda
2063; the Comprehensive African Agricultural
DevelopmentProgram’s (CAADP) pillarlandthe
AfricanResilient Landscapes Initiative (ARLI) aim
to promote SLWM. At the sub-regional level, the
Saheland West Africa Programin supportof the
Green WallInitiative is a good example of effective
SLWM.Trans-boundaryriver basinmanagement,
sub-regional protocols andriver basin authorities
have been established.

Atthe nationallevel,countries have established
policies and programsto guide national actions
and investments that are aimed at addressing
land degradation and protection of watersheds.In
addition, there are many programs and projects
that are being implemented with the goal of
promoting adoption of SLWM practices.
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The nexus betweenland, waterand
food security

Land and water are the primary resources
necessary for agriculture, food production and
ruraldevelopmentin Africa.Hence, understanding
the complex relationship between land, water
andfood securityis centralto addressing Africa’s
poverty challenge. Despite the multiple uses of
landin Africa, smallholder agriculture is the most
dominant land use, with farming systems that
are mostly rainfed. Africa’s arable land is about
27% of the total land areaq, but there is variation
by country suchthatwhile arable land accounts
for48.7% and 46.7% in countries suchas Togoand
Burundirespectively, arablelandin Djiboutiis just
0.09% of the total land area. An estimated 24%
(197 million ha) of the arable landin Africais under
cultivation while the restremains uncultivated.

Inaddition, the continent’s soilshave undergone
serious degradation due to a combination of
human activities and climate change. Fertiliser
usein Africais also low with only 21kg (nutrients)
perhaof harvested land annually and much lower
(9kg/haof arable land) in SSA relative to 100kg/
haforSouth Asic,135kg/hoforeostond Southeast
Asia, 73 kg/ha for Latin America and 206 kg/ha
for developed countries.

Although irrigation has the potential to double
Africa’s rainfed crop production, many studies
demonstrate thatitremains underdeveloped and
unevenly distributed with wide regional disparities
whereby North Africarepresents over 40% of the
total. The area of irrigated land in Africais about
13.4 million ha, representing 6% of the cultivated
land comparedto157.6 mha (37%) for Asia Pacific.
Thereisalaginirrigation developmentin Africa,
with most of the areas that are currently under
irrigation scattered all over the continent (Figure 3).
Acrosstheregion’sdryland areas, up to14 million
hectares could sustainably and profitably be
convertedintoirrigated areas.

o

Figure 3: Key areas where irrigation is used to support crop growth in Africa

Despite havingthelargest proportion of the world’s
arableland and ahugeirrigation potential, Africa
remainsamongthe mostfoodinsecureregions
inthe world.Out of the 821 million people that were
foodinsecure globallyin2017,31% were in Africa.
Althoughmanyfactorsincluding poverty and climate
change contribute tofoodinsecurity, studies show
thatdeclining agricultural productivity is attributed
to degradation and poor management of land
and waterresources.Forexample,inthe Sahel, it
is the nutrient supply rather than water scarcity
that limits crop productivity. Itis projected that
thecurrentfood production systemsin Africawill
only meet13%ofthe continent’sfood needs by
2050, considering that populationwillbemore
thandouble the currentfigures.

Sustainable Land and Water
Management for Agriculture and
Food Securityin Africa

The concept of sustainable land and water
management (SLWM) is defined as “a knowledge-
based procedure that integrates land, water,
biodiversity and environment management
to provide ecosystem goods and services in a
manner that ensures theirlong-term productive
potential while sustaining ecosystem services and
livelihoods”. Animportant aspect of SLWMis the
critical merger of agriculture and environment
through maintenance of the long term productivity
of ecosystemfunctions (land, water, biodiversity)
andincreasing productivity (quality, quantity and
diversity) of goods and services, especially safe
and healthy food, making it an effective tool for
addressing Africa’s food security challenges. SLWM
usesa holisticapproachto achieve healthy and
productive ecosystemsthroughtheintegration of
ecological, socio-culturaland economic dimensions.

Principles of best practicesin SLWM

The SLWM Community of Practice has resulted
inguidelinesfor sustainable implementation of
Sustainable Land and Water Programs. These are:

1. Communityinvolvementinmanaging its own resources
through participatory programs that facilitate
activities of local resource management groups.

2. Supporting good decision making based on evidence
andreliable information through continuous data
collection as well as monitoring and evaluation.
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3. Provision ofincentives for localintegrated resource
management and removal of disincentives
caused by legal oradministrative bureaucracies.

4. Identification of stakeholders atlocal, regional and
nationallevels who have responsibility for resource
management, decision making or policy setting.

5. Multi-sectoral and multi-disciplinary approach
to solving the multidimensional problems of
land degradation and water management.

Adoptionrates of SLWMin Africa

Estimates show that improving land and water
managementon just 25% of SSA’s 300 million hectares
of prime cropland would resultin an additional 22
milliontons of food. However, despite this potential by
SLWMto sustainably feed Africa, adoptionratesare
stillvery low with estimates showing that currently
only12.6 million ha (8%) of Africa’s total arable land
isundermanaged water and land development.

Lack of sound SLWM business cases
(evidence-based best practice to
interestland owners).

Lack of adequate policy and
institutional human and financial
resources for capacity building and
extension services (Coordinated

planning and collaboration).

Lack of awareness of innovative
approachestoincentivize adoption
of SLWM such as payment for
ecosystem services and insurance.

High investment risk for individuals
and the private sector (De-risking
investmentsinland-based activities).

OpportunitiesforSustainableLand and
Water Managementin Africa

Thereisemerging consensus that several,interrelated
forces drive land management dynamics. The
process of fostering uptake of SLWM s quite complex,
involving policy, technologicaland technical options
suitable for different conditions. In recognition
of this complexity, several global, regional and

national efforts have been putin place. Some of
the opportunities that could catalyze scalingup
of SLWMinclude:

I. Landresource potential for agricultural water
management. The potential for agricultural
water developmentis estimated at 46 million ha
against13.4 million hathatare currently developed.

2. Potential forimproving productivity: Only 25%
ofthe projected growthincrop productionis
expectedtocomefromexpansion of arableland
in SSAwhile 75% will come fromintensification
inthe form of yield increases (62%) and higher
cropping intensities (13%). This creates an
opportunity to enhance adoption of a suite
of SLWM technologies and practices.

3. Availability of water resources: Water withdrawals
foragriculture arelessthan 4% of totalrenewable
resources and although major basinsinthe
region are experiencing or approaching water
scarcity. Groundwater also has great potential.

4. Potential for agricultural carbon markets:
Estimates show that in sub-Saharan Africa
alone, agricultural carbon has the potential
to contribute 17% of the total global mitigation
potential (Nkonya et al., 2011). For example,
agroforestry has the potential for contributing
an additional 10 tons of above and below
ground CO2-eq. sequestration/ halyr.

Strengthen knowledge management
systems and access to information.

Increase communication and outreachin
ways thatamplify the voices of champions
and leverage direct engagement with
farmers andland owners.

Supportinstitutionaland policy reforms,
particularly for strengthening property
rights.

Support capacity building,
particularly incommunity-based
management of natural resources.

Increase support for integrated
landscape planningand management.
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6. Reinforce economicincentives and
private sectorengagement.

Mainstream investments in SLWM to
catalyse adoption of these practices as
astrategic component of food security
and climate change adaptation and
mitigation actions.

Adopted from Winterbottom et al. (2013)

Examples of Best Sustainable Land
and Water Management Practicesin
Africa

Research Studies have documented various best
practices and approachesto SLWMthatare being
deployed and have great potential for scaling
upin Africa:

+Integrated production systems (IPSs): These
are production units that incorporate several
agricultural sub-systems such as crops, livestock,
aquaculture and agroforestry in such away that
outputs from one sub-system serve as inputs
for another sub-system thus avoiding waste
of resources. These systems promote poverty
reduction by diversifyingfood production,increasing
incomes and minimizing risk and uncertainty.

Photo: Integrated crop and livestock farming. Source: CCAFS

* Agroforestry: The integration of agroforestry
into farming has also been promoted as a best
practicein SLWM.Forexample, farmer managed
naturalregeneration (FMNR) is practiced in Niger
oncloseto 30 millionhectares.InKenya, aversatile
and productive agroforestry species, Grevillea
robusta has become widely adopted in rural
landscapes where itis planted by the roadside,
field borders or intercropped providing among
other things wood and fodder while enhancing
soiland water conservation.

Photo: The integration of Grevillea robusta into farming systems. Source: ICRAF

+Pastoralandlivestockmanagement: Community-
based approacheshave beenusedto promote
integrated crop-livestock systems in the Sahel
leading toimproved nutrientuse.Pastoral codes
and legal texts have been introduced in West
Africa to enhance access, sustainability and
peaceful use of common pastoral resources.
Examples include: the pastoral Charter in Mali
andthe pastoral codesin Niger and Mauritania.
Grazing management strategies that improve
range productivity and quality are also being
practiced in east and southern Africa such as
rotational and deferred grazing management
systems. For example, in Tanzania, among the
Sukuma people, the Ngitilisystem - atraditional
fodderreserve management systemforthedry
seasonsusing enclosure systemswhereinfarmers
enclose apieceof land with trees, grasses, shrubs
andforbstoincrease fodder productionand supply
of tree products, is practiced.

*Integratedlandscape management: Thisrefers
to the long term collaboration among different
stakeholder groupsto achieve multiple objectives
required fromthelandscape suchasagricultural
production,ecosystemservices, rurallivelihoods,
culturalheritage among others. Integrated watershed
management (IWM) is one of the approaches
that promote ILM whereby the watershed area
serves asthespatialintegrator unitformanaging
land and water resources.ln many countriesthe
formation of water user associations (WUAs) has
been promotedtoenhance sustainable andlegal
use of water resources, safeguard environmental
flowsto meet downstream ecologicaldemands
and livelihood needs, monage/reduce wateruse
conflicts and putin place conservation measures
around the catchment area to improve water
quality and quantity.
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Case Study1:Organizationforthe Developmentofthe
SenegalRiver

The governments of Senegal, Mauritania and Malihave established
a set of institutions and agreements to enable land- and
water-use planning that fairly distributes the benefits of the
Senegal River to all. These include the Organization for the
Development of the Senegal River, which manages the basin
andthePermanent Water Commission, which allocates water
rightsamongMember States and different sectorsincluding
industry, agriculture and transport. This cooperation stems
from the member states’ appreciation of their collective
dependence on the functioning river basin.

Gender, youth and Sustainable Land
and Water Management

Closingthe gendergapinaccessing SLWM practices
is critical. It is estimated that women comprise
morethan 50% of the agriculturallabourforcein
Africa.Thelabourburdenof ruralwomen exceeds
that of men and includes a higher proportion
of unpaid household responsibilities, such as
food preparation and the collection of fuel and
water. Most policies, programmes and projects
frequently overlook the knowledge, tasks, needs
andrequirements of women and other vulnerable
groups (e.g. ethnic groups) in agriculture and
water management. Forexample, a World Bank-
funded project worked closely with community
groups in Matruh, Egypt to define the needs of
women and menand ensure their participation
in preparing and implementing local resource
management plans. This helped in breaking
the natural resource degradation and poverty
cycleinthefragile Matruh ecosystem.InNiger,a
projectimplemented by FAO and the World Food
Programin the Keita region adopted a gender-
sensitive participatory approach thatresultedin
better understanding of local land use systems
and husbandry. The project enabled women to
integrateincome-generating activitiesinto their
agricultural systems such as agroforestry fruit
trees and sheep production.

Photo: Women and men working together on a rice field (Source: USAID)
Africa’s youth populationis expected to continue
increasing, with youth expected to account for

75% of theregion’stotal population by 2050. Thus,
itisimportantto create appropriateinvestment
opportunities to make agriculture and the rural
economies attractive and profitable to them amidst
challengesof landlessness and unemployment.
Targeting youth oryouth groups and building their
capacity canincreasetheirinvolvementinland
restoration and water management activities.
However, foryouthto make theseinvestmentsinland
andwaterresources, they need to beincentivized.
Forinstance, underthelandless youthforresilient
landscapes initiative in Ethiopia, landless youth
have been provided withlandholding certificates
and extension supportandinreturnthe youth help
inrestoringcommunallandsthatare degraded.

Knowledge gapsinthe
implementation of Sustainable Land
and Water Managementin Africa

The following are some of the knowledge gaps
that need to be addressed in order to promote
sustainable land and water managementin Africa:

1. Inadequate scientific data showing trends of
differentland usesin Africatofacilitate proper
planning and management.

2. Inadequate data on current estimates of
totallandunderactualirrigationfor different
systems to help identify opportunities for
irrigation development.

3. Gapsrelatedtoland (especiallyland degradation),
freshwater assessment (seasonality and
economic water stress) and groundwater
resources.

4. Low capacity in extension services for land
andwater managementandlow awareness
onthe various available SLWMtechnologies
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andtheirassociated benefits to potential users
among smallholder farmers.

5. Inadequate analysisofthe adoptionof SLWM
by various social groups such as the youth,
women and other vulnerable groups.

Conclusionand Recommendations

Experience shows that SLWM canenhance food
security andreduce poverty while helpingto adapt
toand mitigate climate change. These practices
canrestore the productivity of degraded agricultural
landscapes andboost crop and livestock production.
Butachieving gains atthe necessary scale willonly
happeniftens of millions of smallholder farmers
andland owners are motivatedtoinvestin SLWM
technologies and practices. During the past 30
years, a wide range of SLWM technologies and
practices have beendeployed.Inthisregard, the
following recommendations are made:

1. Create an enabling environment for main
streaming and scaling out sustainable land
and water management approaches.

2. Enhanceaccesstoareliable andsustainable
pool of financial resources (public and private)
tosupportadoption and scaling up of SLWM.

3. Document and establish a database of all
available SLWMtechnologies, best practices
andlessonslearnttoenhancelocal, national
andregionallevelinformation and knowledge
sharing.

YAGNES
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4. Provideincentivestocatalyse adoptionand
scalingup of SLWM by land owners and users.

5. Supportcapacity buildingin SLWMapproaches
and address knowledge gaps on ecological
implications of different SLWM options.
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