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SECTION 2 - SECTORS

Livestock

KEY MESSAGES

* |ivestock accounts for around 55 percent of total
household income in pastoral systems in Africa
and 35 percent for mixed crop-livestock systems, it
is are also used for tasks like plowing.

Rising temperatures, changing precipitation
patterns, and an increase in extreme weather
events mean there is an urgent need to develop
adaptation measures for Africa’s livestock farmers.
Modeling studies suggest that under higher
greenhouse gas emission scenarios, global cattle
production losses from heat stress alone could
amount to nearly USS$40 billion per year by 2085—
equivalent to 9.8 percent of the value of production
of milk and meat from cattle in 2005. Under lower
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emission scenarios, losses could amount to nearly
USS$15 billion.

Adaptation of livestock will require a combination
of different interventions, some having to do

with the animals themselves (breeding, pest
management) and others about land management
and the development of financial instruments to
deal with climate risk.

Although livestock is a key component of mixed
crop-livestock systems, most climate change
adaptation work has focused solely on the crop
side. There is little direct information on the cost
of implementing large-scale livestock adaptation
programs in Africa. The research base required



I -

for building climate-resilient livestock systems is
underdeveloped and needs greater support.

A few adaptation actions of direct relevance to
livestock systems include implementing early
warning systems and adaptive safety nets for
farmers in climate risk hotspots and taking climate
services to scale by connecting millions of farmers
and agribusinesses to ICT-enabled bundled
advisory services by 2030.

o -

A

Photo: Kandukuru Nagarjun

I believe that the Africa Adaptation
Acceleration Program is an important
part of the solution to make the food
systems more resilient and to make
them better placed to cope with the
next drought, or the next flood, or the
next plague. At the same time, we can
create jobs for new generations, based
on strengthening African value chains.”

Anne Beathe Tvinnereim
Minister of International Development of Norway
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SECTION 2 — SECTORS
LIVESTOCK

INTRODUCTION

Livestock plays a crucial role in the economic and
social life of Africa, supplying meat and milk for food
and commerce, generating a large part of household
incomes, fulfilling many functions, and occupying

a range of niches within both pastoral and mixed-
crop systems. Livestock is especially crucial to
smallholder farming and therefore deserve a special
focus when it comes to adaptation.

This chapter is organized into five sections. After

a description of the importance of the livestock
sector for Africa in Section 1, Section 2 presents
the impact of climate change on livestock. Section
3 describes some of the most promising technical
interventions to strengthen adaptation and
resilience in the livestock sector. Section 4 presents
estimates of the cost of adaptation inaction and
action in livestock. Section 5 concludes with some
policy recommendations.

WHY LIVESTOCK MATTERS

This introductory section presents the role of
livestock in food and nutritional security, the
economic and social importance of livestock in
Africa, and the specific livestock systems in North
and Sub-Saharan Africa.

The Role of Livestock in Food and
Nutritional Security

Livestock products are a valuable source of proteins
and micronutrients and play a key role in providing

a balanced and healthy diet. However, meat
consumption in Africa is modest and particularly
low in areas where there is widespread malnutrition.
In Southern Africa, it is around 80 kg per person per
year, compared to over 400 kg in the United States.
In Central Africa, per capita consumption is just over
20 kg. In West Africa, it is approximately 35 kg.'

Between 1973 and 2013, per capita meat
consumption in Sub-Saharan Africa rose from just
13.7 kg to 16.2 kg. But it is expected to increase
over the next decades, driven by population growth,
urbanization, and rising living standards.? One
estimate suggests that the demand for meat in
Africa will triple by 2050.2 This will have significant
implications for production and trade.
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The Economic and Social Importance of Livestock

A 2009 review of case studies in Sub-Saharan Africa

and South Asia found that livestock accounted for
around 55 percent of total household income in pastoral
systems and about one-third in mixed crop-livestock
systems, which also use the animals for tasks such

as plowing.* Livestock animals perform an essential
function by converting plant biomass into nutrient-

dense manure. They also play important cultural roles.
For instance, sharing livestock can create or strengthen
social relationships when used as a dowry or bride price.’

Over much of Africa livestock is one of the few assets
that rural women can own.® However, even within

the sector women find themselves at a significant
disadvantage. They tend to keep fewer animals than
men, which are likely to be poultry and small ruminants
rather than cattle or camels. While men dominate the
more important and lucrative roles of herding and
marketing, women are often left with the tasks of
milking, feeding, and looking after sick animals.”

Trade in livestock and livestock products in Africa is
hampered by modest production levels, the failure to
achieve global Secure Beef Supply (biosafety) standards,
poor infrastructure, and low investment. In 2020,

Africa's livestock imports were worth over USS10 billion,
compared with USS3.2 billion in exports. Of the latter,
USS1.3 billion of livestock products (mostly in the form
of cattle, buffalo, and live animals) were traded within
the continent, while USS1.8 billion of products (primarily
sheep and cheese) were exported elsewhere.

Livestock Systems in North and Sub-Saharan
Africa

There are an estimated 46 million farms in Africa, the
vast majority less than 2 hectares in size.® They support
an agricultural population of some 580 million people.
No other continent possesses such a diversity of farming
systems as Africa. Figures 1 and 2 show two approaches
to mapping and characterizing African farming

systems. The first defines 13 major farming systems,
based mostly on access to resources and services.®
Livestock feature strongly in most of these farming
systems. The second is a system of classification based
on whether livestock is mostly kept in grassland-based
systems or in mixed crop-livestock systems.™



Figure 1. Farming System Distribution in Africa
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Source: Dixon et al., 2019"

Figure 2. Livestock Distribution in Africa

Key

LG, grassland-based systems

MX, mixed crop-livestock systems
A, arid-semi-arid

H, humid-subhumid

T, tropical highland/temperate

Source: Robinson et al., 2011'?
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The variety of agroecological zones in Africa is
mirrored by the diversity of livestock breeds.™

There are thought to be over 180 different breeds of
cattle, each adapted to a particular environment and
management system. Many local breeds are resistant
to diseases that can otherwise cause huge economic
losses. For example, N'Dama cattle do not suffer
from trypanosomiasis. Most breeds of zebu cattle
(Bos indicus) cope better with high temperatures
than taurine cattle (Bos taurus) and exotic breeds.
Unfortunately, poorly planned crossbreeding
programs have led to genetic erosion and there is a
serious risk that some breeds—and genes that favor,
for example, heat tolerance and disease resistance—
will be lost.

Livestock systems provide high levels of both formal
and informal employment. A notable example of the
former is the dairy sector in Kenya, which sustains
some 3 million jobs, or 15 percent of the labor force.™
In areas where the agricultural systems are focused
entirely on livestock the rearing of cattle, camels and
small ruminants often provides the main form of

employment. About 40 percent of urban households
in Africa are engaged in farming practice, often
involving livestock.

THE IMPACT OF CLIMATE CHANGE ON
LIVESTOCK

The impact of climate change on livestock farming will
have far-reaching consequences for national economies
and the livelihoods and welfare of hundreds of millions
of people in Africa. The impacts of climate change

on livestock are presented in this section along five
dimensions: heat stress, crops and grasslands, pests
and diseases, food security, and household income.

Heat stress will have a major influence on productivity
and changes in temperature, and rainfall will affect feed
quantity and quality and the prevalence of livestock
diseases. These disruptions will in turn have several
knock-on effects, for example on gender differences in
the way livestock and livestock products are owned and
managed, or on the way mixed crop-livestock farming
systems are run. Figure 3 summarizes the breadth of
the impacts on livestock.

Figure 3. Potential Impacts of Climate Change on Livestock
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Mitigation as an issue preceded adaptation in the
livestock sector, given northern donors’ concern
about greenhouse gas (GHG) emissions from
livestock. This has slowed progress on adaptation
to climate change for livestock production, as
funding strategies for long-term adaptation in the
sector have been slow to materialize. Critically,
many countries have advanced targets for reducing
GHG emissions but have very few specific targets
for adapting their livestock sectors to climate
change. As shown in this chapter, this bias toward
mitigation actions poses major risks for the future

Box 1. Livestock: Mitigation Co-Benefits of Adaptation

Photo: Boulenger Xavier/Shutterstock

of the livestock sector. A different way to look at

the solution is to understand that most adaptation
interventions have mitigation co-benefits. This is
because adapting livestock production to climate
change will improve productivity, and improvements
in productivity reduce GHG emissions intensities.
For example, improved feed baskets that are adapted
to hotter conditions will also reduce GHG emissions
intensities. Helping to adapt livestock to new disease
patterns will also reduce emissions intensities by
maintaining productivity.”

Heat Stress

The effects of heat stress include reduced
productivity, compromised animal welfare, reduced
fertility, increased susceptibility to disease, and in
extreme cases higher mortality. Heat stress affects
all domesticated species, although different animals
respond in different ways, depending on factors
such as species, breed, age, genetic potential,
physiological status, nutritional status, animal size,
and previous exposure.'®

Recent projections of changes in the Temperature
Humidity Index (THI), a widely used proxy for heat
stress in livestock, are shown in Figure 4 for the five
major domesticated livestock species.” Considerable
increases are projected in the number of “extreme
stress” days per year for cattle, chicken, goat, pig,
and sheep populations in West and Central Africa.
Projected changes in extreme stress in Southern
Africa and substantial parts of East Africa are more
muted. For North Africa, a large proportion of the
cattle, goat and sheep populations will be affected by
an increase in extreme heat stress.
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Figure 4. Change in the Number of Days Per Year Above “Extreme Stress”: Values from 2000 to the 2090s for SSP5-8.5

Days per year

Source: Redrawn for Africa from Thornton et al.,, 2021.%° Data mapped for each species’ current global distribution from Gilbert et al., 2018.?' Gray areas show no change from zero.

Possible economic losses in cattle meat and milk are about four times those of the global averages
production in Africa are summarized in Table 1 and (red numbers in Table 1).
mapped in Figure 5. The losses projected for Africa

Table 1. All-Africa Losses in Cattle Milk and Meat Production Due to Heat Stress Compared with 2005 Production

Scenario and year Milk losses Meat losses
USS million Percent USS million Percent
708 9.3 2,508 20.8
SSP1-2.6,2045
1.7 583
725 9.6 2,561 21.2
SSP1-2.6,2085
1.7 5.4
942 12.3 3,255 26.8
SSP5-8.5, 2045
2.2 7.1
1,773 22.3 6,146 46.0
SSP5-8.5,2085
47 14.4

Source: Thornton et al., 2022.22
Note: Costs are in constant 2005 USD. Percentages in red are the percentage of global losses.
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Figure 5. African Country-by-System Value of Milk Production (left panel) and Meat Production (right panel): Loss
Compared with 2005

Source: Thornton et al., 2022.2%
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Crops and Grasslands

Over large parts of Africa, climate change is already
having a profound impact on the distribution and
quantity of rain, on the timing of wet and dry seasons,

and on the frequency and severity of extreme events
such as droughts and floods. The key climate
hazards in Africa are shown in Figure 6.2

Figure 6. Current and Future Climate Hazards in Africa

Source: Redrawn for Africa from Jarvis et al., 2021%°

s "1 Drought (D)
i Flood (F)

| Climate Variability (V)
I p+v
[ Growing season reductions (R)
__ -""E: | High growing-season temperatures (°
=Y B F+T

. V+T

Other combinations

Climate change is likely to have a significant impact
on livestock feed availability through a range of
mechanisms.? Higher concentrations of CO,, in
conjunction with increases in temperature and
rainfall, may have a positive impact on productivity
and could lengthen the growing season in temperate
and tropical highland zones.?” However, these positive
effects are countered by climate change stresses
such as increased temperature, and the increased
scarcity of water during droughts and excess during
floods. Because of the reliance of livestock on food
crop by-products, such as straw and stovers, and

on grains, the effects of climate change on livestock
feed supply will largely mirror those for human
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food supply. In general, the direction of change for
growing food and feed crops is likely to be positive in
temperate regions and negative in tropical regions.?

As with food crops, the effect of climate change

on grassland productivity relates to the balance
between various competing factors. CO, fertilization
could potentially enhance net primary productivity,
but this will be countered by increasing aridity in
some regions, including the Mediterranean and
Sub-Saharan Africa. Grasslands are made up of
diverse botanical assemblages and this lends them a
degree of stability and resilience. Changing climatic
conditions will doubtless influence their botanical



composition, without necessarily causing a decline
in productivity.

Ruminant systems are inherently seasonal,
transferring nutrients from periods of scarcity to
periods of abundance, either through conserving
nutrients such as hay, straw, or silage, or by storing
energy in livestock animals themselves through fat
deposition.? The efficiency of these systems varies
by region. Those with the greatest seasonality of

feed supply, especially in the tropics, are likely to be
most vulnerable to changes in rainfall patterns and an
increase in the incidence of drought.

Droughts lead to a decrease in productivity and
longer herd-recovery times, and there is a strong
relationship between persistent drought and animal
deaths. The impacts of increasing seasonality and
intra-annual variability of rainfall on animal stocking
rates have not been widely studied, but these may
be considerably greater than those caused by
changes in mean rainfall.®® Extreme climate events
are also likely to disrupt trade patterns and damage
infrastructure and transport.

Pests and Diseases

Climate change will affect the prevalence and
damage caused by pests and diseases of livestock.
The effects are likely to be location-specific and they
will vary over time as climate change becomes more
pronounced.®' Climate change is already having an
impact. For example, changes in temperature and
changing patterns of rainfall have increased the
susceptibility of livestock to East Coast fever in the
Northern and Eastern Cape of South Africa and in
other areas south of the Democratic Republic of

the Congo. Because of the links between Rift Valley
fever outbreaks and El Nifio-Southern Oscillation
(ENSO) events, shifts are likely to occur in the range
of outbreaks by mid-century as well as in its spread
to new areas.

Climate change could have a significant impact on
disease vectors such as the tsetse fly, mosquitoes,
and midges, with changes in rainfall and temperature
leading to a change in their abundance and
distribution. For example, the geographical range

of 50 percent of tick species in Africa could expand

STATE AND TRENDS IN ADAPTATION REPORT 2022 | 233



SECTION 2 — SECTORS
LIVESTOCK

in the future.®? Climate change could also alter the
transmission rate of diseases either directly, by
affecting the survival of pathogens and parasites, or
indirectly, by affecting transport and trade patterns.®

There is some concern that climate change could
undermine existing biological control systems
whereby one species helps to keep another at bay.
The increase in extreme weather events could also
have a significant impact. Recent outbreaks of the
desert locust in East Africa were linked to a series
of cyclones causing wet and warm conditions. The
locusts destroyed some 200,000 ha of cropland in
Ethiopia, leading to the loss of over 350,000 tonnes of
grain. Their depredations also affected 1.5 million ha
of pasture.3*

Food Security

The negative impacts of climate change on livestock
production will translate into significant food and
nutritional security issues. The loss of animal

source foods (ASF) in diets will affect vulnerable

and malnourished groups across Africa. As women
play a critical role in ensuring equitable household
nutrition,® they must be engaged in the development
of adaptive strategies. The existing literature on
coping strategies in times of food insecurity suggests
that these (e.g. skipping meals, selling off assets) are
often detrimental to long-run outcomes.
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234 | GLOBAL CENTER ON ADAPTATION

The quality of ASF may also decline with higher
temperatures, as will overall food safety, as
pathogens can multiply and food spoils more
quickly.® Short-term solutions include more cold
storage (although this is costly) and attention to good
food hygiene practices by butchers and processors.
Several authors also speculate that the price of

ASF will increase if they become scarcer,*” which

will have implications for equity and access. The
equity considerations that drive nutritional outcomes
are considerable in this case, although there is not
enough research on why inequity in food security
persists, and how climate change may increase this
unless deliberate attention is paid, for example, to
securing women's economic independence.*®

Household Income

The biggest challenge to household incomes

will come from the absolute loss of income from
livestock production, followed by the increased
volatility in prices and market access. The volatility
will be due to the greater temporal and spatial
variability of production, meaning markets have

a much less stable supply. The impacts will play
out differently by production system, but the
severity really depends on the adaptation options
made available.

Although pastoral systems have evolved over
centuries to manage climate variability, more recent
trends such as land fragmentation and loss of
tenure, coupled with severe recurrent droughts, have
eroded traditional coping mechanisms. Solutions
include insurance and other financial safety nets
and restoring rangeland integrity and mobility. In
the past decade, investors have promoted livestock
market development and schemes to better orient
pastoral production toward markets,*® but their
long-term impact on climate resilience is still

poorly understood.

Although livestock is a key component of mixed crop-
livestock systems, most climate change adaptation
work has focused solely on the crop side.“* While we
know that the income from livestock is important

in times of shock, there has not been enough
research on mixed systems to understand how
household incomes may adapt. Some households
may turn to keeping more livestock; others may
diversify into different crops; others will leave
agriculture altogether.



Much has been written about the possibility that
climate change will exacerbate conflict, as it
increases weather shocks and extreme conditions.*'
There is particular concern about “fragile” dryland
systems with ongoing conflict, such as areas in
northern Mali, Chad, Somalia and Sudan, given that
competition for resources is one driver of these
conflicts.*> However, the consensus of expert
researchers is that climate change does not cause

Box 2. Will Climate Change Bring More Conflict to Dryland Systems?

conflict directly, especially when assessed against
other drivers such as the presence of arms and

local and international political events.** However,
climate events are a multiplier or exacerbator of
stresses and conflict. It is therefore simplistic to
assume that climate change will necessarily increase
violent conflict across the board, as conflicts are too
embedded in other processes.

ADAPTING TO CLIMATE CHANGE:
TECHNICAL INTERVENTIONS

Rising temperatures, changing patterns of
precipitation, and an increase in extreme weather
events mean there is an urgent need to develop
adaptation measures for Africa’s livestock farmers.
This will not be achieved by a single strategy, but a
combination of different interventions.* These will
include developing breeds that are better adapted
to high temperatures, new disease threats and
other challenges; matching stocking rates with
pasture production; improving the quality of diet; and
changing management practices.*

This section presents adaptation solutions in seven
categories: breeding, feed supply and seasonality,
feed supply and demand, animal health and disease,
rangeland management, climate information systems
and financial solutions, and the critical role of women
in adaptation solutions.

Breeding for the Future

Africa possesses a wealth of different agroecological
zones, each directly influenced by climatic variation.
Consequently, the livestock, with over 150 recognized
local breeds of cattle, is highly diverse.*® The genes
responsible for traits such as heat tolerance, disease
resistance, and an ability to cope with drought could
play a key role in programs designed to develop
breeds to cope with climate change.

These adaptation strategies could involve
approaches like those used to establish disease
resistance in dairy cattle, for example by crossing
local zebu breeds resistant to trypanosomiasis
with high-yielding exotic breeds. A good example
of breeding for heat tolerance comes from the

Caribbean, where the introduction of a “slick hair”
gene from indigenous Senepol cattle into Holsteins
increased heat tolerance and productivity.*

Breeding strategies need to consider how the
environment will look in future to ensure that animals
reproduce successfully under the new conditions. It
will also be important to ensure that the breeds being
promoted meet the needs and preferences of both
women and men farmers. In some cases, breeding
strategies will focus on general robustness, which
can be defined as an animal’s ability to carry on doing
the various things it needs to do to favor the ability to
reproduce, rather than any one particular trait.

Of the 4,000 breeds of domestic livestock recorded
in the 20th century, around 16 percent were extinct
by 2000. One estimate in 2007 suggested that 20
percent of breeds were at risk, with almost one breed
becoming extinct each month.*® This genetic erosion
needs to be countered urgently to ensure that the
genes which could help adapt to climate change are
conserved for future breeding programs. The loss of
genetic diversity has been primarily caused by the
marginalization of traditional farming practices and
breeds. Climate change is also having a negative
impact on rare indigenous breeds.

Such is the speed of climate change that traditional
breeding methods will frequently be too time-
consuming to enable breeds to adapt to, for example,
rising temperatures or new disease threats. We need
to take advantage of new genetic and informatics
technologies to become more agile and responsive.
Research priorities include identifying the genomic
basis of resilience, constructing novel genotypes,
and developing innovative reproductive technologies
using informatics and highly targeted interventions.
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Increasing Feed Supply and Reducing
Seasonality Issues

The supply of livestock feed will need to adjust to

a changing climate. As it is inherently adaptable,
options do exist. The major macronutrients required
by livestock can come from a range of sources and
the feed industry is accustomed to adjusting based
on the availability of different commaodities. Changes
in the climate will inevitably make such adjustments
more commonplace in future. For example, shifts
from maize to dryland crops such as sorghum and
millet will lead to differences in the mix of crop
residues available for livestock.

Recent advances in precise phenotyping, genotyping
and related molecular technologies have huge
potential to improve the yield and nutritional quality
of livestock feed, enhance disease resistance,

and improve drought tolerance of forage species.
However, they have been minimally applied to date.*
Ongoing breeding efforts are already targeting
resilience, and these will need to be intensified. For
example, breeding programs will increasingly need to
focus on drought tolerance.

Breeding for greater water use efficiency (WUE)—
defined as the ratio of forage biomass produced
per unit of water used, to cope with water-limited
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conditions—will be important. Trade-offs exist
between WUE and biomass yield, and these will need
to be considered. Breeding for pest and disease
tolerance will also be important when it comes to
maintaining and increasing the productivity of feed
crops, not least because climate change is likely to
lead to greater pest and disease pressure.

Livestock feeding systems that deliberately
incorporate shade options are likely to become
increasingly attractive.®® Silvopastoral systems

that combine pasture with trees are an obvious
option. Trees provide shade and by reducing overall
temperature also reduce the heat stress that can
threaten the productivity and welfare of domestic
livestock. Furthermore, deep-rooted trees can provide
a source of fodder longer into dry spells than more
shallow-rooted grasses and herbs.

Harvesting and managing rainwater can increase
water availability and help to maintain feed and
forage productivity during the dry season. Small-
scale irrigation has enormous potential to smooth
seasonal deficits in feed supply and increase

overall feed availability in smallholder systems in
tropical regions, provided such irrigation is managed
sustainably.®

Matching Feed Supply with Feed Demand

The seasonal scarcity of feed supply already poses
significant problems, particularly in tropical latitudes,
and this is likely to intensify with the increasing
incidence of drought and less certainty in growing
seasons. To counter this, better feed conservation
and storage methods are required, including better
use of hay and silage. Creating denser feeds will
facilitate storage and transport.?

Feed production potential varies both temporally
and spatially. It is influenced by agro-ecological
conditions such as temperature and rainfall and

this can lead to feed being abundant in geographic
zones where livestock production is unimportant.
Obvious solutions to this mismatch include the
transportation of feed, and its storage for use in
periods of scarcity. However, this can be challenging
in places where there are poorly developed livestock
feed value chains, a lack of business skills, and a lack
of mechanization for processing feed. Interventions
to enhance feed business development could
significantly improve the resilience of livestock
production systems to the effects of climate change.



Animal Health and Disease

The most direct impacts of climate change can affect
the capacity of animals to ward off infection. For
example, heat-stressed animals are less productive
and have weakened immune systems, although

this varies by breed and species. With severe heat
stress, mortality can increase. Heat stress can also
decrease reproductive capacity and milk yields.®
Simple interventions to keep animals cool include
shelter from roofed sheds or trees; these can be
easily incorporated into current mixed and extensive
systems. Selective breeding to tolerate greater heat
stress is a longer-term solution, as discussed above.

The distribution of disease vectors and pathogens
will change significantly with new precipitation
patterns and temperatures. Some geographical
ranges will expand, and others decrease. Modeling
these changes is extremely difficult and data-
intensive, but investment in better prediction tools
is critical. Disease surveillance systems are a ‘no-
regret” option as early response is always more
effective than interventions after disease outbreaks
have occurred. Targeted responses are more
effective and less costly. Some climate-sensitive
diseases will occur in the same ecologies and so
using vaccines or insecticides that respond to
multiple vectors such as mosquitoes and ticks can
be cost-effective. Selective breeding for disease
resistance is a longer-term but ultimately necessary
strategy, to reduce resistance to drugs.*
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Rangeland Management

Pasture and water availability in African arid

and semi-arid rangelands are highly sensitive to
climatic events and conditions.® Managing this
variability has been central to pastoral production
for centuries. Climate change will increase the
variability of precipitation,® with likely significant
consequences for rangeland vegetation. Net primary
productivity and biomass in many areas of African
rangelands is projected to decrease by 2050 due
to climate change.%” This comes against more
than two decades of loss of mobility and increased
fragmentation of rangelands,® which already make
rangeland management harder.

Interventions to manage the increased uncertainty
in pasture and water availability include land

use planning at community, local and national
government levels. This nested approach® is
effective in ensuring pastoralists have access

to traditional dry-season grazing areas, but this
should also enable coordinated management in
response to future change. This planning will need
to be accompanied by better seasonal predictions
of vegetation patterns. Further, with changes in
temperature and precipitation, species suitability will
change; ideally more heat- and aridity-tolerant species
can be introduced.

Enhanced species diversity in pastures can improve
yield performance and stability relative to simpler
grass systems or grass-legume systems, and at the
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same time increase resilience to extreme weather
events. Improved grazing management is also a
promising option. For example, WUE in pastures
planted with tropical forage grasses can be enhanced
through moderate rotational grazing.

Climate Information Systems and
Financial Solutions

Climate predictions such as seasonal forecasts
have been employed by early warning systems for
decades, with significant improvements in their
quality and interpretability.®® The rapid expansion
of mobile phone use and networks has created
intense interest in the possibilities of sharing climate
information widely with farmers who formerly have
had limited access to such information. Digital
technologies overcome information problems

that hinder market access for many smallholders
and herders, increase knowledge through new
ways of providing extension services, and provide
novel ways for improving agricultural supply chain
management.®’ Such technologies can catalytically
improve agricultural efficiency and resilience to
shocks by providing timely climate information
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to aid in decision-making, reducing financial and
labor costs, decreasing losses, improving quality,
supporting sustainable use of resources, and
increasing productivity.®?

Receiving information is helpful, but only if producers
have access to inputs and financial services. Hence,
several new projects funded by the World Bank and
the OneCGIAR are exploring how to better combine
climate information services with other inputs

and information.5®

There are also two decades of experiments with
financial instruments for climate risk management,
including insurance against drought. The Index-
Based Livestock Insurance (IBLI) program has been
implemented in East Africa for more than a decade.
While the payouts have been shown to buffer against
climate shocks,% as with climate information, these
payouts are most beneficial if other services are
bundled with them—for example, information about
diseases, livestock prices, and feed markets.



Box 3. Climate Service Information
Initiatives in West Africa

The International Livestock Research Institute
(ILRI) has explored options for bundling

climate service information with other types of
information in livestock value chains in Senegal,
Nigeria, and Burkina Faso. There are relevant
experiences in each country. In Burkina Faso,
the development organization SNV has been
leading initiatives such as the Mobile Data for
Moving Herds Management and Better Incomes
(MODHEM). The MODHEM project aims to
enhance household-level food security in the
agro-pastoralist areas by improving access

and use of geo-satellite data. Additionally,

in partnership with the Ministry of Animal
Fisheries Resources (MoAFR) and Orange

Box 4. Maladaptation Risks in
Livestock Systems

Maladaptation is a significant concern. Simply
put, this is when an intervention to adapt to
climate change makes people more vulnerable.5®
There are many examples of how this could
occur in livestock systems. For example, exotic
breeds have often been promoted as a pathway
to improve productivity, yet these animals lack
the traits that are better at coping with heat
stress. Extensive pastoral producers need
freedom of mobility to have secure access to
water and pasture; interventions to secure land
for irrigated agriculture in drylands threatens this
secure mobility and makes pastoral producers
vulnerable to climate change.

Mobile, SNF launched the GARBAL in 2019 to

facilitate access to information for pastoral herd
migration mobility, agro-meteorological data,
agricultural commodities, and livestock prices
for decision-making.

In Senegal, an initiative of the United Nations
Capital Development Fund (UNCDF) and the
Mastercard Foundation has promoted digital
solutions, including the mAgri platform. The
mAgri platform has been set up to communicate
information and send alerts to farmers in rural
areas. The mAgri is a private platform, which aims
to provide farmers with real-time information

on market prices of agricultural products via
SMS. In addition, Action Against Hunger (ACF)
and Agronome et Vétérinaires sans Frontiéres
(AVSF) have been providing information related to
changes in pasture, functioning of the boreholes,
market information and so on.
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Box 5. Markets, Trade, and Climate
Change

Regional and global trade is a mechanism

that countries rely on for both filling food gaps
and increasing income. In countries with large
livestock populations (e.g. Sudan, Ethiopia, Niger)
regional and international trade in livestock
contributes significantly to economic growth.
Models suggest that livestock production

and trade will increase in Sub-Saharan Africa
through 2050, although shocks such as disease
outbreaks will constrain this episodically.5®
Increasingly variable or severe climate shocks
could have the same effects, and the long-

term production declines from heat stress

may depress economic growth. Some authors
suggest that trade will accommodate partially for
the availability gaps that climate change could
increase,®” but the impacts of this for African
countries is not well understood. Economic
models are yet to incorporate the type of
downscaled climate information that this report
has used.
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The Role of Women in Adaptation Solutions

The gender differences in women's and men'’s roles,
participation, and benefits from livestock production
mean that climate change will not affect genders

in the same way, nor will men and women have the
same choices regarding adaptation. Women have
less adaptive capacity due to financial and other
resource constraints, and less access to information
and extension services.®® Women are commonly
perceived to be more vulnerable to climate shocks as
aresult.

Although we know that women are heavily involved
in livestock management, their roles are often not
recognized by researchers, extension workers, and
NGOs seeking to improve livestock management.®
This lack of attention has many unintended
impacts. Many project interventions to improve
farm management often increase women's labor
burden.” Second, interventions that primarily focus
on those who engage with formal markets will often
disadvantage women: for example in the Kenyan
dairy sector, most women sell in the informal, evening
milk market.”!

Despite their greater vulnerability and constraints,
women can be agents of innovation in adapting
to climate change with more deliberate policy
and project support. With the recognition of the
importance of women to livestock production
and the urgent need to adapt to climate change,
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several manuals have been published that explain
best practices for ensuring that women's needs
are addressed.”

THE COSTS OF INACTION AND OF
ACTION COMPARED

The Cost of Inaction

Climate change is already imposing serious costs
on lives and livelihoods in Africa, both of which

are closely tied to the stability and productivity of
livestock. A portfolio of adaptation measures to
counter the long-term effects of climate change
will have significant costs, well in excess of the
funds currently being made available for adaptation
in Africa.

But as this section shows, these costs are far
smaller than the estimated losses projected under
different scenarios by modeling if no action is taken.
Significantly, the costs of inaction only increase

with time, meaning that immediate action and
investment in adaptation is likely to be far more cost-
effective, not to mention proactive and strategic, than
piecemeal measures taken later in more challenging
circumstances. This section gives the policy problem
a quantitative dimension by setting out the projected
costs of both inaction and action, while also noting
the complexity of estimating costs for livestock
adaptation, since many adaptation interventions in
this realm also apply to agriculture in general. There
is a need for more research on livestock-specific
issues. Table 2 at the end of this section summarizes
the costs of inaction analyzed.

Modeling studies suggest that under higher GHG
emission scenarios, global cattle production losses
from heat stress alone could amount to nearly USS$40
billion per year by 2085—equivalent to 9.8 percent of
the value of production of milk and meat from cattle
in 2005 (Figure 5). Under lower emission scenarios,
losses could amount to nearly USS$15 billion.”® For
Africa, cattle meat and milk losses may amount to
USS4.2 billion per year by 2085—equivalent to 22
and 46 percent, respectively, of Africa’s milk and
meat production.

Changes in grassland productivity are projected

to lead to an overall decline in livestock numbers
ranging from 7 to 10 percent, representing economic
losses in the range of USS10-13 billion. Changes

to African grassland productivity are likely to have



substantial, negative impacts on the livelihoods of
more than 180 million people.

Invasive alien species are already having an adverse
effect on African countries. The estimated annual
cost of indigenous alien species to agriculture

in Africa is about USS66 billion.”* Although just

0.26 percent of this is attributable to reductions

in livestock income, livestock farmers also suffer
from crop yield losses and the costs of weeding

and management, which account for the rest of this
estimate. The losses are modest in some countries—
less than 1 percent of agricultural GDP in Algeria

and Mauritania, for instance—but they account for
over a quarter of agricultural GDP in many others,
including Zambia, Niger, and Malawi. Climate change
is likely to increase the spread and establishment

of invasive alien species—in South Africa alone,
1,422 alien species have become naturalized—and

in turn the costs of tackling them. Adapting to this
possibility now, rather than waiting till it worsens, is
therefore imperative.”

Higher temperatures resulting from climate change
could also have an impact on labor and labor
performance.’® This will be particularly important

in Sub-Saharan Africa, where smallholder farmers
and herders rely on outside human labor. According
to the International Labour Organisation, labor

productivity begins to decline above 24-26°C.

Once the temperature reaches 33-34°C there is a

50 percent decline in work capacity for moderate-
intensity work tasks. Loss of labor capacity has
critical implications for the livelihoods of households
relying on subsistence farming and livestock. In rural
populations exposed to temperature change, this
capacity globally is estimated to have decreased

by more than 5 percent from 2000 to 2016, but in
large parts of West and Central Africa and coastal
East Africa, observed losses were up to 30 percent
more.”” These losses will become greater and more
widespread by mid-century, with increased morbidity
and mortality and increased incidence of chronic
kidney disease in agricultural populations. In hot
regions, labor productivity could decline by 11 to

27 percent by 2080.

Finally, droughts, floods and storms regularly cause
havoc in Africa, and they are likely to become more
severe and more frequent in the coming decades.
In general, the more severe a drought or flood,

the greater the cost. For example, the estimated
adverse impact of a 1-in-10-year drought in Malawi
is 4 percent of annual GDP. This rises to 7 percent
for a 1-in-15-year drought and 10 percent for a 1-in-
25-year drought.”® Nearly half of all the emergency
multilateral food assistance to Africa is in response
to disasters triggered by natural hazards.

Table 2. Estimates of the Costs of Adaptation Inaction in Livestock Systems in Africa

Element Losses Geography Reference
CERELEES e C GRS < Ee US$4.2 billion annually by 2085 Africa 38
meat production
Impact of reductions in grassland Africa and Australia (most
pact of . g . USS$1.1 billion annually to 2050 of the losses projected to 13
productivity on livestock populations - -
be in Africa)

!'OSS .Of “V?StOCk income CREEe 2y USS$0.2 billion annually Africa 39
invasive alien species

5% reduction by 2050 under RCP2.6 Africa 79

8% reduction by 2050 under RCP8.5
Reduc.tlop n human physical work Currently US$670 billion annually
capacity in livestock systems USS$1.600 bill IV in & +2°C d Global, all sectors 80
caused by drought and flood ! filon-annuallyin a wor

Currently, mean USS$0.8 billion per year Africa, all sectors 43
Changes in pest and disease prevalence No data
and severity
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The Costs of Action

The size of the adaptation gap in general is both
troubling and increasing. Adaptation finance for all
sectors was about USS20 billion per year in 2019.
Annual estimates for the total costs of adaptation
vary enormously: from USS127 billion in 2030 and
USS295 billion in 2050,%" to 2-8 percent of GDP, or
several trillion dollars each year.® It is noteworthy
that these estimates are increasing in new studies.
Agricultural adaptation is estimated to need

26 percent of the total.® For the recent round of
Nationally Determined Contributions (NDCs) up

to December 2020, in the East African region as

an example, estimates of climate finance needs

for the livestock sector and related systems have
averaged about USS$120 million per year. Most of
this originates in the public sector and is directed to
livestock system adaptation, with an emphasis on the
most vulnerable populations.®* Considering that the
estimated cost of implementing the NDC of Ethiopia
alone is US$295 billion to 2030, and of Kenya, USS62
billion, the finance currently available is clearly wholly
inadequate—even with a doubling of adaptation
finance, as outlined in a recent G7 statement.®

There is little direct information on the cost of
implementing large-scale livestock adaptation
programs in Africa, at least as far as the levels of
investment that are required. A recent Clim-Eat
paper® estimated the cost of a few adaptation
actions of direct relevance to livestock systems
at the regional level, including:

* Implementing early-warning systems and adaptive
safety nets for farmers in climate risk hotspots,
USS3.4 billion per year for Sub-Saharan Africa.

* Taking climate services to scale by connecting
millions of farmers and agribusinesses to ICT-
enabled bundled advisory services by 2030,
USS0.5 billion per year for SSA.

Other actions of indirect relevance to livestock
systems were costed in the same study, such as
climate-proofing investments in the agricultural
sector and improving agricultural innovation
systems, but these apply to agriculture in general
rather than to just livestock.

The size of recent financial flows to the livestock
sector directly are available for some countries.®’
For example, about US$230 million was mobilized
for livestock adaptation in Mali over the period 2015
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to 2022, most of which was public finance targeting
adaptation options such as improved water and
feed management, improved livestock marketing
methods and coherent land use planning processes.
In East Africa, climate finance for the livestock sector
amounted to just under USS830 million between
2015 and 2022, again with most funds coming

from the public sector and being targeted toward
measures such as early-warning systems, feed and
rangeland management, capacity development

and marketing.

POLICY RECOMMENDATIONS

Some policy recommendations that emerge from the
research synthesized and the analysis developed in
this chapter are:

* Building climate-resilient livestock systems
to cope with climate challenges requires
concerted, coordinated action from investors and
policymakers at the national and global levels. This
will need to be informed by a solid research base,




which scientists have only started to assemble
with the minimal funds allocated so far.®

Researchers need to develop a toolbox of effective
adaptation practices, technologies and policies that
are robust across different scales, priorities, and
climate futures. They must also work with funders
and governments to prioritize investments in the
livestock sector. It is not just technical inputs that
are needed, but institutional change in the way that
livestock is viewed by funders and governments.
This will require a considerable evidence base.®
And this evidence and technical support are also
needed to enhance monitoring and reporting for
national, regional, and continental planning.®

Build capacity at national levels to understand how
to prioritize interventions for the livestock sector
across development and climate change planning.

Develop policy to allow livestock development
strategies that support rural development and
contribute to a restoration economy, including the
development of national policies and mechanisms

to allow for carbon credit trading and benefit
sharing for communities that implement rangeland
restoration practices.”’

Design and update national and subnational animal
feed strategic plans and strategic feed reserves;
support predictive livestock early-warning systems
and early-warning—early-action approaches,
including for disease; establish feed inventories
and feed stores; promote the establishment of
intercommunity landscape-level grazing plans and
natural resource management plans at community
and farmer level.”?
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