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Trendsand the
Future of Livestock
Production
Systemsundera
Changing Climate
in Africa

Figure I. Grazing herd. Source: CCAFS, 2019

KEY MESSAGES

1. There are diverse livestock production
systemsin Africa.

2. Livestock production has the greatest
potential to meet food needs, maintain
ecosystemhealthand abate negativeimpacts
ofclimate changeinthe Africandrylands.

3. Expected climate scenarios including
increased temperature, rainfalluncertainties
and more extremeweathereventswillhave
far reaching implications on livestock
production systems and therefore food
securityin Africa.

4. Advancementsinbreeding, nutritionand
animalhealthwillhave significantinfluence
onlivestock sector transformation.

5. Genderplaysimportantroleinthelivestock
sector across the continent and will need
to be addressed when transforming the
livestock systems.
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Introduction

Livestock production plays acrucialrolein providing
employment, ensuring food supply and as asource of
foreign exchange earningin many countriesin Africa.
Itcontributes 20to 50% of the agricultural GDP across
countries, with a continental average of 26%. About
60% of Africa’sland surfaceis classified as drylands,
withlow and highly variable annual rainfalland high
temperatures. This makes livestock productioninthe
form of pastoraland agro-pastoral systems a major
land use and source of livelihood for over 270 million
peopleinthe continent’'sdrylands.Itaccountsforabout
30% of the gross value of agricultural production in
Africa, of which 92% comes from production of beef
cattle, dairy cattle, goats, sheep and chicken (IUCN,
2010).

Thelivestock sectorin Africaisfastchanging, owing to
the effects of climate change and the growing demand
for livestock products. The current and projected
changes in climatic systems are expected to have
directandsignificant effects onthelivestock systems.
These projections, for instance have indicated that
smallholder mixed crop-livestock systems are,and
willremain, the main producers of ruminant products
t0 2050, under all scenarios (Herrero et al,, 2014).

Overview of major livestock systems in
Africa

Livestock production occurs under diverse systems
across the continent, influenced mainly by climate,
landscape and socioeconomic factors. Broad categories
of the production systems are: grazing systems,
mixed farming systems andindustrial systems. (FAO,
2009) (Figure1). Itis estimated that 70% of livestock
production in Africa occurs in smallholder systems,
and are characterized by large animalnumbers and
lowinputs and outputs. Climate change affectsthese
systems differently.

Classification ok pro
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Figure 2: Classification of Livestock Production systems. Source: FAO (2009)

Extensive grazingsystemscover mostofthedry areas
of Africathatare marginalfor crop production.Such
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areastendtobe sparsely populated. These systems
arecharacterized by ruminants (e.g. cattle, sheep,
goats and camels) grazing mainly on grasses and
other herbaceous plants, oftenoncommunal or
open-access areas and oftenin amobile fashion
(Pastoralism).Intensive grazing systems applies
more advanced pasture management practices,
including the rotation of cattleinseveralsmaller
paddocks instead of continuously grazing one or
twolarge paddocks. Amixoflivestock production
systems bears great potentialtomeet the subsistence
needs of people, maintain ecosystem healthand
minimize the negativeimpacts of climate change.
Traditional pastoral and agro-pastoral systems and
industrialized systems have differentcapacitiesto
adapttoclimate change.Pastoral systemshave
often been defined by their adaptive capacity
and can only have survived in highly uncertain
and climatically extreme environments by being
very adaptive.Figure 3indicates the distribution
of the livestock production systems across Africa.
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Figure 3: Livestock production systems in Africa by climate zone. Source: Robinson
etal, (2011)

Climate change andlivestock sector
in Africa

Therangelands, where livestock productionisa
majorland use practice and source of livelihood
are increasingly facing population pressure
and resource competition, resulting in further
constraints on grazing resources and already
stressed ecosystems.

'Simpkin P, Cramer L, Ericksen P, Thornton P.2020. Current situation
and plausible future scenarios for livestock management systems
under climate change in Africa. CCAFS Working Paper no. 307.
Wageningen, the Netherlands: CGIAR Research Program on Climate
Change, Agriculture and Food Security (CCAFS).

Climate change and livestock productioninfluence
one another both directly andindirectly (Figure 4).
Itisthereforeimperative tounderstand theinter-
relationshipimpacts oneach other, particularly
inthe context of Africa.

Climate Change

(Rise in temperature and
subsequent changes in other
climate parameters)

Increased  Concentration  of

GHGs in the Atmosphere

Increases
weather

variability
aggravatin

Emits CO,,
Methane,
Nitrous

oxide

g risks in
agriculture

Carbon sequestration mitigates
Agriculture the problem of climate change
(Crop and Livestock
Production Practices)

Figure 4: Inter-linkages between agriculture and climate change. Source: Krishna Pant (2009)

i.Impactofclimatechangeonlivestock production
Temperaturesrise, shiftsinrainfall patterns,increase
in extreme weather events and reduced water
availability are expected to increasingly affect
livestock production systems. Occurrence of
livestockandzoonotic diseasesislikelytoincrease
with climate changeresulting to alterationinthe
abundance, spread and transmission of animal
pathogens (FAO,2018) (Table1).

Grazing systems Non-grazing systems

Directimpactsof - increased frequency of extreme weather events - change in water availability,
climate change which may increase or decrease

- increased frequency and magnitude of droughts depending on the region

and floods

- increased frequency of extreme
weather events, with impact
being less acute than for
extensive systems

- productivity losses resulting from physiological
stress due to higher temperatures

- change in water availability, which may increase
or decrease depending on the region

Indirectimpacts
of climate
change

- Agro-ecological changes and ecosystem shifts
leading to:

- alteration in fodder quality and quantity

- change in host-pathogen interaction resulting in
anincreased incidence of emerging diseases

- increased resource prices (e.g.
feed, water and energy)

- disease epidemics

- increased cost of animal
housing (e.g. cooling systems)

- disease epidemics

Impacts of livestock production on
climatechange

The livestock sector contributes significantly to
climate change through emission of greenhouse
gases,including carbon dioxide (CO2), methane
and nitrous oxide. Estimates show that livestock
sector in Africa contributes over 70% of the total
GHG emissions, mainly due to methane and nitrous
oxide emissions, two particularly potent GHGs,
predominantly from cattle and theirmanure. This
contribution occurs either: directly through (i)
enteric fermentation fromruminants and on-farm
fossil fuel use and (i) manure management from
methane and nitrous oxide orindirectly through
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(i) land use and land-use change (CO2 emitted
from the replacement of forest and grasslands)
(i) feed production (CO2 emissions from fossil
fuels used in manufacturing chemical fertilizer
and pesticides).

These adverseinteractions between climatechange
and livestock production exacerbate complications
inthelivestock sector considering theincreasing
demandforlivestock products (Herreroet al, 2014).
Thisfurtherraises the question on how to maintain
abalance between productivity, household food
security and environmental conservation.

Driversoftransformationinlivestock
systems

Understandinglong-term changes and projections
inlivestock systems and their drivers and effectson
socioeconomic systemsisimportantininforming
policy and developmentactions towards sustainable
livestock systems. Some of the key factors that will
influence transformationinthelivestock systems
in Africainclude:

i. Increasing demand for livestock products
(livestockrevolution): Projectionsindicate that
the global population will rise up to about 9.15
billion, with most growth expected in developing
countries.Secondly, unprecedented urban growth
is expectedin Africa, which willhave considerable
impacton patterns of food consumption, particularly
those from livestock. Thirdly,income growth will
be accompanied by a rise in expenditures on
livestock products. These three factors will continue
to create overall increase in livestock products
and production systems,commonly referred to
asthelivestockrevolution.FAO projects extra 80%
and200%increasein meatdemandindeveloping
countries by 2030 and 2050, respectively under
business as usual scenario.

ii. Production response: Growing livestock
productionis accompanied by substantialland
usechangesinthe areaof arableland, pastures
andforests.Increasein livestock production will
be based onrise in livestock numbers in Africa,
particularly ruminants.Largeincreases expected
in Africa will be due to increase in production of
maize, sorghum and millet, which provide a key
source of feed. Livestock system evolutioninthe
coming decades is inevitably going to involve
trade-offs betweenfood security, poverty, equity,

environmental sustainability and economic
development (Thornton, 2010).

ili. Breeding: Selection of breeds and cross-
breeding techniques has been conventionally
usedtoincrease livestock productivity. New tools
of molecular genetics will have far-reaching
impacts onlivestock production systemsin Africa.
Preservation of local animal genetic resources
willinfluence livestock adaptation and systemic
changes such as disease prevalence.

iv. Nutrition: Knowledge on science of animal
nutrition continues to expand and develop. There
are prospectsthatnovelfeedsfromvarious sources
willbe usedto provide alternative sources of protein
and energy. Mixed crop-livestock smallholder
systems are likely tointensify. The need tomitigate
GHGemissionsthroughimproved feeding practices
thatreduce methane emissions per unitfeedintake
willalsoinfluence livestock productionin Africa.

v.Disease:Livestock andzoonotic diseases generate
awiderange of biophysical and socio-economic
impactsthatmayvary spatially.Infectious disease
threats arediverse and dynamic,and willbe greatly
modified by climate change.

Drivers
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Figure 5: Drivers of transformation in the global livestock sector. Source: FAO, 2018

Future Trends, Challenges and
Opportunitiesinthe Livestock Sector
in Africa

Futuretrendsinlivestock productionin Africa

Livestock productionin Africaisincreasingandis
to continue duetothe surging globaldemands of
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livestock products.Increased livestock production
willbe achieved through various processes and
intensification strategies, supported by technological
advancement.However, increasing livestock production
is expected to result into higher economic and
environmental cost. The conditions for effecting
production growth, such as high technological
change potential in livestock and crop yields,
lower costs, and adequate product prices, vary
acrossthecontinent.Forinstance, conditions will
be highest for milk production in East and West
Africa, for monogastrics in West Africa and for
ruminant meatin East Africa (Figure 6).

....... |

nAARE

=
vﬂﬂ3ﬁ ﬁgﬂJJJJJ{jﬁﬂﬂ#?#jﬁ

ern Africa

Figure 6: The ratios of red to white meat, and milk to meat consumption by SSA sub-
region and SSP scenario to 2030 and 2050. Source: Herrero etal., (2014)

Populationincreases andrelatively lower economic
growthwouldforce SSAtowards agreatertrade
dependency to fill demand gaps. Maintaining
business as usualtrends wouldlead toadoubling
of imports of milk and monogastric products
relative to production by 2050 and potentially,
toanincreaseinimportsforruminantmeats from
about2%in2000 to about16%in 2050 of the shares
of production. Any negative deviation from the
current trend in terms of production efficiency,
prices and GDP growth would make livestock
sector in SSA largely uncompetitive, negatively
affecting production and consumption (Herrero
etal,2014).

Amongthevarious livestock production systems,
the smallholder mixed crop-livestock systems
remain the main producers of ruminant products
until 2050, under all scenarios. Pastoral and the
mixed crop-livestock systems in more humid
areas are likely to increase the production of
meat and milk by 4 to 8 times relative to 2000
production. Thiswillbe duetoincreased livestock
and crop production underthese systemsaswell
as aresult of expected expansion of grassland
and cropland.Inthe case of monogastrics, most
expansion of production in all scenarios will be
throughindustrial production systems. Majority
(67%) of monogastric production in Africa still
come from smallholder systems. It is projected
thatindustrialization’s share will rise fromthe 33%

in 2000 to about 80% by 2050, regardless of the
scenariochosen.

Pastoral and agro-pastoral systems in ASALs
are likely to contribute to large increases in milk
production. Thisindicatesthatitisinthose systems
thathave alow baseline production where significant
improvements in productivity, resource-use
efficiency and GHG intensities can be made at
low cost through improved technology. Under
effectively enabling socioeconomic conditions
and technology to reduce costs and increase
productivity, with modest expansionto guarantee
feed sources, pastoral systems in ASALs could
triple production of cow's milkandincrease small
ruminant milk and meat production by a factor
of 5or 6 relative to the productionlevels of 2000.

Challengesinfuturelivestock
productionin Africa

Thechallenges canbe groupedinto climate change
and non-climate changerelated challenges

i.Non-climate changerelated challenges

Cultural factors and community involvement,
institutional capacity, governance, finance and
technology aspects are key barriers orenablers of
transformation of livestock sectorin Africa. Overall
“multiple stressors” in development of livestock
sector in Africa include poverty; limited human
and economicresources; poor infrastructure; land
degradation; limited livelihood diversification and
low adaptive capacity; limited technological
options; conflictoverresources and governance
challenges (FAO et al, 2018). Thus, multi-pronged
and cross-sectoralapproaches may berequired
to ensure success. (Figure 7).

Y Y
Deforestation Improved Feed quality Diversification Technical and
and other LUC energy use of assets financial capacity
efficiency Herd structure
Range s Water Access to
management Low C Animal genetics management information
(range, sourcing
composition, -
grazing, Animal health Functioning
o d accessible
fertilization, S et
irrigation) Manure ol
r management
LY 4 4 Y :
C sequestration Reduced Increased
in biomass and emissions per plrr:‘:jr::“s‘?:i“ ;ﬁg::fﬁfy capacity to |
solls - unit of output 1 adapt
A A Y (among others) A Ak
Mitigation Food security Adaptation

Figure 7. Summary of technical and institutional determinants of climate-smart
livestock production. Source: Gerber, 2013
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ii. Climate changerelated challenges:

1. Increasingdemand and pressure on pasture
and water resources, which are the primary
source of feed for grazing systems due to
increasing livestocknumbers and degradation
of naturalresources. This willbe exacerbated
by expected declinein grassland productivity
aswellaswaterand heat stressresulting from
expected temperaturerise.

2. livestock intensification problems - rising
animal products in global diets restricts
overall agricultural efficiency gains due to
inefficienciesin conversion of agricultural primary
production (e.g. crops) in the feed-animall
products pathways, offsetting the benefits of
improvementsinlivestock production systems.

3. Increased future risk of zoonotic disease
outbreaks, includingemerging and re-emerging
infectious diseases (EIDs).

4. Significantnumber of smallholderswillincreasingly
exitthelivestock sectorand migratetourban
areas searching foremploymentopportunities.

5. Biodiversitylossincludingchangesinland-use
forfood production, livestock feed, afforestation,
fibre andbioenergy production, carbon storage,
biodiversity and other ecosystem services as
wellas human settlements.

Opportunitiesinfuturelivestock
productionsystemsin Africa

Itis clearthatthere will be shiftsinlivestock production
systems and expansionin livestock markets for
livestock keepers and other chain playersdueto
the growingdemand for livestock food products.
Some of the opportunities that come with this
livestock revolutioninclude:

i.Opportunities for supportingindustrialization
of livestock systems. These include feed and
fodder production,improved breeds, feedlots and
fattening; abattoir and butchery business; dairying
and milk processing; restaurants and catering
services; meat and milk retail and wholesale;
hides and skins processing and value addition;
biogas development; livestock and animal product
transport and storage.

ii. Mitigation opportunities - the changesinthe
livestock sector could mitigate 0.12-0.25 GtCO2-

eqyr-1.

ili.Improved marketaccess and off-farmincome
generation opportunities through certification
schemes, price and credit initiatives and the
increased use of ICT and digital solutions to
reducetransaction costs andimprove production
efficiencies andfinancialand marketinformation.

Gender perspectivesinlivestock
production and climatechange

Climate change affects men and women
disproportionately due to differences in their
socially constructed roles and responsibilities.
Genderdynamicsin Africaareimportantfactors
thatdetermine access and use of variousresources.
The extent of men and women participation in
livestock productionislargely dependentonthe
way responsibilities are allocated among men,
women and youth. Women and youth are more
vulnerableto climate changeinagricultureand
livestock keeping, asthey oftenhavelessaccess
to information, markets, credit or insurance,
technologies and extension services and grazing
resources.

The gender-differentiatedimpacts of climate change
indicate variationintheiradaptive capacities and
exposureto climateriskand changesinaccess
to and management of natural resources. With
increasing variation and restructuring of the
livestock production systems, menand women
will be affected and respond differently to the
new norms. However, their collective efforts will
make substantialimpactinenhancing the overall
improvementin the livestock sector.

- —r

Empowering women in family farming. Source https://farmingfirst.org/women-iyff14



(@]
N
(@]
N
o
N}
(an]
=
L
O
L
(@)
1
<
e
(a2
L
<
=
L
—
<
=
-
O
V)
=
O]
Z
<<
I
O
<<
(a4
N}
(@)
=z
)
w
=
L
-
wn
>
wn
=z
=
-
O
o)
(@)
©)
(a4
o
b4
O
@)
-
[%2]
L
>
=
L
(@)
L
(a4
)
-
)
L
L
I
-
@)
=z
<
wn
@)
P4
L
o
—

YAGNES

African Group of Negotiators €xperts Support

Policy Brief No. 6

Case Study 1: Gender aspects in pastoral livestock
management

Livestockis key source of livelihood for millions of people
in Africa, especially in drylands. Livestock is often one
of the few sources of income over which women have
complete control, and such smaller livestock can have
significantimplications for household nutrition,income
andhealth.Women do nothave equal access totrainings
andotherresources forlivestockrearing, hindering their
effectiveengagementinlivestock production.Forexample
in Niger, CARE’s Adaptation Learning Programme (ALP)
developed innovative community-based adaptation
strategies with pastoralist communities, assessing the
implications forwomen, men, households and community
as awhole, interms of time, labor, resources and social
relations. Different roles and responsibilities were then
negotiated between women and meninthe communities
toencourage a more sustainable and equitable division
of labor as part of increasing the adaptive capacity of
the community as a whole. These interventions worked
together to improve women’s livelihoods and place in
society and built community resilience.

Options toimprovelivestock
managementin Africa

Policyinterventions

Global,continental, regionaland national policies,
play animportantroleinlivestock sector development
in Africa. They outline the development pathways
thatenable public and private sectorinvestments
and interventions.

Several continental and regional level policies
and declarations have identified strategies for
developmentof thelivestock sectorin Africa.For
example, the Africa Agenda 2063 (2013-2063) calls
foraparadigm shiftin development approachesto
build onthe current positive economic prospects.
Oneofitsfocusareasistosupportmodernisation of
African agriculture and agri-businesses, including
the livestock sector. The Comprehensive Africa
Agriculture Development Programme (CAADP)
whichisthe continental policy blueprintforimproving
agricultural production and productivity in the
continentunder the African Union Development
Agency(AUDA-NEPAD) has identified livestock
priority actionsundereach of its pillars. The Abuja
Food Security Declaration (AU,2006) declared a
firmcommitmentinincreasingIntra-Africantrade
includinglivestock products. Othersinclude: The
Malabo Declaration (2014), Continental Programme

for Sustainable Development of Livestockin Africa,
Policy Framework for Pastoralismin Africa (PFPA)
and the Maputo Decleration (2003).

The Sub-regional and national policy interventions
include COMESA Regional CAADP Compactand
COMESA Regional Livestock Policy framework
(2015); EAC Livestock Policy and EAC Regional
CAADP; ECCAS/CEMAC Level Agriculture and
Livestock Policies; The Strategic Action Plan
Development and Transformation of livestock
sectorinthe ECOWAS; IGAD CAADP; IGAD Drought
Disaster Resilience and Sustainability Initiative
(IDDRSI); SADC Regional Agricultural Policy (2013).
Countrieshave also established various national
level climate change policies based on national
circumstances. Thishampers harmonization at
the regional level. Countries are implementing
various developmentand climate riskmanagement
projectsinthelivestock sub-sector.

Technicalinterventions

Countriesand sub-regions are also undertaking
various non-policy development programs with
aviewto build climateresiliencein the livestock
sectorusing Climate-Smart Livestock Interventions.
Some of the interventionsinclude:

1. Promotion of livestock feed-related climate
smart interventions such as forage access
and quality improvement through fodder
cultivationand conservation and integration
of forage legumesinto arable crops.

2. Grazingandrangeland managementpractices
have also been promotedto contribute tofood
security and agricultural productivity. These
include controlled grazing by managing stocking
rates, rotational grazing to allow rejuvenation
of grassesongrazing land, ensuring surface
coverand controlling erosion whileincreasing
fodder productivity.

3. Agriculturalwatermanagementstrategies have
been promoted to minimize unproductive water
losses, increase soil water holding capacity and
bridge crop water deficits during dry-spells
including rain water harvesting techniques.

4. livestockproductionmanagementapproaches
arealsoinplacetoenhance animal productivity,
improve feed conversion efficiency and
thereby reduce enteric emission intensities.
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These include herd management through
diversification of their livestock species and
transhumance practice, breeding strategiesto
strengthenlocal breedsthatare welladapted
tothelocalclimatic stress andimproving local
genetics through cross-breeding for more
climateresilient breeds.

Case study 2: Additive impacts of climate-smart
agriculture practices in mixed crop-livestock systems
inBurkinaFaso

Infour farmsrepresentative of the area, crop and animal
production, income and food security indicators
have been simulated, with all combinations of four
interventions: i) Optimized crop residue collection; ii)
Improved allocation of existing feeds, iii) Crop fertilization;
iv) Animal supplementation. The modeling framework
used was based on three existing dynamic livestock
(Livsim), crop (Apsim) and household (IAT) models.
A 99 years current climate series was generated with
the climate generator Marksim to assess the impacts
of climate variability. The simulations indicated that
collection of crop residues improves significantly the
foodsecurityindicatorinonefarmbecauseitenablesthe
development of cattle production, whereas the effects
were moderate in the three other farms. Low amounts
of fertilizer have a significant effect, but the simulations
showed decreasingyield returns and the higher downside
riskinthe badyears.Improvedfeed allocation strategies
with available resources have a positive effect, whichis
asimportantas supplementation with additional feeds.
The impacts of the tested interventions are additive
and synergistic, because increased crop residues
production with fertilization creates opportunities for
optimized feeding. As a consequence, in the four farms,
the highest income and kilocalorie production were
obtained with acombination of interventions enhancing
synergies between the crop and the livestock systems.
The household yearly probabilities to be food secure
also increases by up to +26%, suggesting increased
resilience toward climate variability. The study concluded

introducing theminto the environment. The large numbers
of sterile males out-compete wild males and mate with
wild females who consequently do not produce offspring.
Molecular genetics approaches can be used to study
the degree of movement of genes between insect pest
populations to determine whether or not the populations
areisolated. Thisenables better planning of interventions,
since SITis much more effective in eradicatingisolated
populations of insects. InUngujalsland, Zanzibar, SITwas
used successfully to eradicate tsetse flies in the 1990s.
110 000 sterile males were released each week at the
peak of the campaign, which eradicated the tsetse flies
inlessthan three years, and has increased agricultural
productivity significantly due to the increased availability
of livestock. Forexample, from1999 to 2002, therewas a
30 percent increase in the average monthly income of
farming households, strongly correlated with milk yields
and the use of animal power.

Conclusionand Recommendations

Conclusion

Livestock production remains a key land use
practice and means of livelihood, particularly in

the expansive arid and semi-arid regionsin Africa.

Itis practiced under diverse systems, which are
differently influenced and affected by climate
change.Thelivestock sector holds great potential
inmeeting thefood needs which continuestorise
acrossthe continent, despite numerous adverse
effects of climate change. Climate change will
certainly affectlivestock production,and significant
shifts are expected across the production systems.
Severalintervention options existtoincreaseand
create effective shiftsinfuturelivestock systems.
Intensificationin productionisexpectedtobethe
main contributor to bridging the gapsinlivestock

food needs. All gender groups including men,
womenandyouth have animportantrole to play
intransitioning Africa’s livestock sector.
Recommendations

that the best options for adapting mixed crop-livestock
systems might be found in the synergies between their
components, ratherthanin single interventions. Adapted

from: Amole & Ayantunde, 2016

CaseStudy 3:Eradicating tsetsefliesinZanzibarusing [ |

Supportbreedimprovementin bothindigenous
the sterileinsecttechnique

and exotic breeds that are driven by socioeconomic
andenvironmental exigencies toimprove their

In Africa, tsetse flies transmit parasites which cause . - .
productivity and climate resilience.

trypanosomosis, a disease whichis deadly forhumansand
livestock. Itis estimated that tsetse flies and trypanosomosis
cause over US$1 billion in losses of livestock and US$4- DR

Enhanceintegratedlivestock systems, taking
5 billion in lost potential (when animals are weakened

into consideration social, economic, health
and environmental dimensions.
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by the disease) every year. Drugs and insecticides are
of limited success in preventing trypanosomosis in
livestock, since drugresistanceisincreasing and these
chemicals are costly. The sterileinsect technique (SIT) isa [lkR
biotechnologicaltool which has been used with success
tocombattsetse fliesin Zanzibar. Thistechniqueinvolves
producing sterile maleinsects — usually by irradiation —and

Enhance water and pasture management
technologies and practices to cushion pastoral
and agro-pastoral production systems.
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4. Strengthenmodelsforforecastingclimate
fluctuations and extreme weather events, as
well as frameworks to increase information
accessanddisease monitoringinthe livestock
sectortoenableinformed decisions.

5. Develop frameworks and models that will
enhance andincentivize financing and private
sectorinvestmentin the livestock sector.
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