Poultry Production in Africa:
Impacts of Climate Change

Global Climate Change

The global human population is expected to increase
to 9.6 billion by 2050 (UN, 2013). More than 1 billion of
this increase will occur in Africa (Thornton et al., 2009).
Continuing urbanization in developing countries, along
with population growth and rising incomes, is fueling a
global demand for livestock products that will significantly
increase in the coming decades (Delgado et al., 1999). The
demand for agricultural products will increase by about
70 percent as the global standard of living increases during
this period (FAO, 2009).

To feed the projected global population, we will have
to produce more food on the land we currently have.
However, intensive farming practices can damage land and
ecosystems. The trend of consuming more animal products
negatively impacts ecosystems and water sources,
particularly in developing countries. Water pollution can
result from antibiotic use, animal excreta, fertilizers and
pesticides used in forage production, and runoff from
pastures (Steinfeld et al., 2006).

Climate change is defined as deviations in patterns of
climate over a long period of time (Ngaira, 2007). Global
climate change is primarily caused by GHG emissions
that result in warming of the atmosphere (IPCC, 2013).

The livestock sector contributes 14.5 percent of global
GHG emissions (Gerber et al., 2013) and, therefore, plays

a significant role in increasing land degradation, air and
water pollution, and decreased biodiversity (Bellarby et al.,
2013; Reynolds et al., 2010; Steinfeld et al., 2006, Thornton
and Gerber, 2010). It is vital that we find ways to reduce
waste and GHG emissions while accommodating future
growth in livestock production (Gerber et al., 2013).

Climate change poses a threat to agricultural and
socioeconomic development (Niang et al., 2014). It affects
livestock production through competition for natural
resources (particularly water), quantity and quality of
feeds and forage, heat stress, livestock diseases and pests,
and biodiversity loss at a time when demand for livestock
products is expected to increase by 100 percent by the mid-
21st century (Garnett, 2009). The challenge is maintaining
a balance between productivity, food security, and
environmental preservation (Wright et al., 2012).
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The livestock sector was initially viewed as a victim

of climate change until it was implicated as a contributor
to global GHG emissions such as carbon dioxide (CO,),
methane (CH,) and nitrous oxide (N,0O) (Abioja and
Abiona, 2020). Methane, mainly produced by enteric
fermentation and manure storage, is a gas that affects
global warming 28 times greater than carbon dioxide.
Nitrous oxide, arising from manure storage and use

of organic/inorganic fertilizers, has a global warming
potential 265 times higher than carbon dioxide (Grossi
et al.,, 2019). These gases increase global warming by
trapping heat at the earth’s surface and not allowing it to
escape into space.

Impact of Climate Change in Africa

The livestock sector contributes to the livelihoods of 1
billion of the most impoverished people in the world and
employs close to 1.1 billion people (Hurst et al., 2005). Across
Africa, hundreds of millions of pastoralists and smallholders
depend on livestock for their daily survival, extra income,
and food, making efforts aimed at environmental protection
more challenging (Gerber et al., 2013).

Africa is the most affected continent by predicted
effects of climate change, although it emits the least GHGs
(Ngaira, 2007; Abioja and Abiona, 2020). A predicted rise
in temperature of 2-6°C is expected over Africa within the
next 100 years, with a rise of 1.5-3.0°C by 2050, which is
more severe than other regions (Abioja and Abiona, 2020).

A warmer climate will adversely affect food security
in Africa, disrupting natural ecosystems (Ngaira,

2007). Grasslands and deserts will expand, coastal
regions will be submerged, and most perennial rivers
flowing through deserts likely will dry up, inhibiting
irrigation and increasing famine and starvation. For
example, Egypt is 96 percent desert and 97 percent of
the population is concentrated on only 4 percent of
irrigated land (Jackson, 1989). If the Nile waters used for
irrigation dry up, there will be no food, and the people
of Egypt will migrate to other, more habitable regions in
temperate lands (Ngaira, 2007).

Agriculture across much of sub-Saharan Africa is
expected to be among the hardest hit sectors by climate



change (Mendelsohn and Massetti, 2017; Parry et al, 2004).
Climate impacts will have a more devastating effect in
arid and semi-arid regions where increased drought
frequencies are expected to reduce vegetation cover and
livestock numbers, and higher temperatures will cause an
increase in demand for scarce water resources (Ayanlade
et al., 2017; Debela et al., 2015; Ou and Mendelsohn, 2017;
Thornton et al., 2009).

Impacts of Climate Change on African
Poultry Production

Flock heat stress associated with climate change is a
severe challenge to poultry farmers because of its negative
effect on chicken growth and productivity (Liverpool-Tasie
et al., 2019). Poultry farmers across Africa are aware of
climate change because many of them are dealing with
changes in rainfall amounts and patterns, heat waves, and
variability in other climatic elements. These farmers have
used indigenous knowledge in adapting to these changes,
especially high environmental temperatures (Abioja and
Abiona, 2020).

Poultry production decreases at temperatures higher
than 30°C (Ensminger et al., 1990). Heat stress on poultry
reduces feed intake, weight gain, carcass weight, and
protein/muscle calorie content (Tankson et al., 2001).

Furthermore, heat stress on hens reduces reproductive
efficiency and, consequently, egg production (Figure 1)
because of reduced feed intake and interrupted ovulation
(Nardone et al., 2010; Novero et al., 1991). Egg weight
and shell thickness may also be negatively affected by
increasing temperatures (Mashaly et al., 2004).

Poultry and other livestock farmers are currently
experiencing the adverse effects of climate change.
Previous studies have demonstrated that pastoralists and
livestock producers across Africa have associated changes
in temperature and rainfall patterns with reduced feed
resources, greater animal mortality rates, smaller herd
sizes, fewer water sources during the dry season, decreased
animal performance and productivity, and emergence of
new animal diseases (Ayanlade et al., 2017; Debela et al.,
2015; Silvestri et al., 2012; Zampaligré et al., 2014).

Africa has two main poultry production systems:
commercial poultry (intensive; Figure 2) and village
poultry (extensive; Figure 3). Commercial poultry is on
a medium to large scale and utilizes improved genetics
and exotic breeds raised intensively in facilities that can
provide for the feeding, health, protection, and welfare of
birds on a large scale with relatively high returns. Village
(also known as rural, backyard, or extensive) poultry,
on the other hand, is on a much smaller scale utilizing

Figure 1. Heat stress on hens will reduce reproductive efficiency and egg production.
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indigenous breeds of birds with lower productivity. An
intermediate production system on a scale somewhere
between the commercial and village level has developed
over time.

Village poultry is a much older production system
and much more widespread than commercial poultry,
which is relatively new to Africa. Efforts to genetically
improve commercial broiler chickens have been ongoing
in the U.S. since the 1940s. Exporting improved chicken
genetic strains into African countries began in the 1950s,
coinciding with development of commercial poultry
systems in Africa (Abioja and Abiona, 2020).

All poultry production systems are threatened by
impacts of climate change, which can be divided into direct
and indirect impacts. Increased temperature and heat stress
have been linked to poultry death losses, loss of quality
and quantity of egg production, and reduced growth rates
in intensive production systems elsewhere (Bhadauria et
al., 2014; Gous, 2010; Gregory, 2010).

Direct Impacts

Climate change can impact poultry production by
stressing the birds’ ability to maintain homeostasis. To
some extent, poultry can adapt to a hot environment.
However, in extreme climatic conditions (high temperature
and humidity, water scarcity, etc.), birds must work to
regulate their temperature and, therefore, lose and divert
nutrients that should be used for production. This leads
to production losses (reduced growth rate, lower egg
production, increased disease threat, and higher mortality)
in poultry (Attia et al., 2011). Increasing temperature is
likely the greatest climate change factor affecting poultry.

Figure 2. Intensive (commercial) poultry production system.

Changes in humidity compound the effects of high
environmental temperature. Birds reduce their feed
consumption in a hot environment to limit metabolic heat
production. High humidity makes it increasingly difficult
for birds to cool themselves and evaporate water off their
respiratory systems. Laying hens respond to increasing
temperatures by reducing the number and size of eggs
produced. Stressful weather conditions negatively affect
internal and external quality of eggs. High temperatures
result in lower fertility rates, egg hatchability, and chick
quality. Additionally, heat-stressed males produce semen with
lower sperm quality and concentration (Karaca et al., 2002).

Indirect Impacts

African poultry production is also at risk of indirect
climate change aspects that will impact feed ingredient
availability and quality for poultry, particularly for the
commercial poultry industry. Arid and semi-arid regions
experiencing increasing temperatures, low rainfall, and
irregular rainfall patterns cannot produce the bountiful
harvests needed to stave off rising feed prices. Climate
change is predicted to decrease crop productivity and
increase market prices and malnutrition in sub-Saharan
Africa (Thompson et al., 2010).

Poultry feed and water intake are closely related. If
water intake is restricted, feed intake and growth rate
will also be reduced. Plenty of clean, good-quality water
must always be available if birds are to have any chance
of reaching their genetic potential. Unfortunately, climate
change is resulting in reduced water in ponds, rivers,
streams, and seas immediately after the rainy season
across Africa because of an increased rate of evaporation
(Alemayehu and Woldeamlak, 2017).

Figure 3. Extensive (village) poultry production system.



Strategies to Reduce Climate Change
Impacts on African Poultry Production

The poultry industry has a natural advantage over
other livestock industries because of its low global
warming potential (Costa, 2009). Chickens emit no
methane and emit less phosphate and carbon dioxide than
other meat-producing animals (FAO, 2010). In addition,
chicken is usually the least expensive of all domestic
livestock meats, particularly for sub-Saharan African and
South Asian countries (FAO, 2010). Poultry meat and egg
production is the most environmentally efficient animal
protein production system (Mengesha, 2011).

Despite efforts to develop intensive poultry production
systems, village poultry remains vitally important
in developing countries across Africa (Gueye, 2009).
Commercial broiler chickens (both males and females)
are used for meat production only, although males grow
faster than their female counterparts. Most strains of
broilers currently raised in Africa are developed in more
temperate regions of the world such as the U.S. and the
Netherlands and imported into Africa. Unfortunately, heat
stress associated with climate change makes these birds
incapable of reaching their inherent growth potential, and
productivity in Africa is often below what is achievable in
cooler climates (Abioja and Abiona, 2020).

Farm animals in tropical regions suffer from heat
stress at one time or another because of constant elevated
ambient temperatures (Altan et al., 2000). Fast-growing
broiler chickens are susceptible to heat stress mainly
during the growing-finishing stage. As they age, metabolic
heat production increases in response to high feed intake
and a fast growth rate. However, their ability to dissipate
heat does not increase, making them susceptible to
hyperthermia (increased core body temperature), which
can be life-threatening when ambient temperatures are
above the thermoneutral zone.

In Nigeria, poultry farmers should follow a set of
adaptation strategies to climate change in response to heat
stress (Liverpool-Tasie et al., 2019). These include:

¢ improving air ventilation

¢ improving water ventilation

* engaging in fish farming to lessen the risk

¢ spreading litter and de-caking chicken houses

¢ using energy-efficient lamps for lighting (these create
less heat)

¢ using vitamins and medications for birds

These novel strategies were developed in response to
intensive poultry production, and farm size (commercial,
intermediate, or backyard) played a role in what strategies
were adopted at what farm-size level. These strategies

are in addition to the more traditional strategies of early
stocking, changing litter frequently, and keeping local,
indigenous breeds, a practice that is more common with
village poultry production.

For poultry farmers to take advantage of emerging
opportunities, two areas that must improve are
poultry production training (Figure 4) and financial
recordkeeping. Currently, training and record keeping
are largely practiced only by medium- and large-scale
farms (Liverpool-Tasie et al., 2019). Only 10 percent of
small farms keep financial records, compared to 55 and 79
percent of medium- and large-scale farms, respectively.
While about 30 percent of medium and large farms
reported having received some level of training on
poultry production, only 4 percent of small farms did. A
key difference between medium and large farms is that
the latter tend to have more access to private training (22
percent compared to 10 percent for medium farms). This
indicates that the poultry sector is fueling an increased
demand for Extension programming and training
(Liverpool-Tasie et al., 2019).

The U.S. poultry model offers many possibilities
for Africa. The U.S. poultry industry is one of the
most efficient systems in the world with the lowest
environmental impact. Best management practices,
research, and technology that make this possible can be
shared with other livestock production regions around the
world, particularly Africa. Even though all regions have
unique demands and abilities, and will require unique
regional solutions, advances in the U.S. agriculture
and food system can be adapted within these regional
solutions to benefit much of Africa (Mitloehner, 2016).

Summary

Climate change will affect livestock and poultry
production across Africa and, consequently, food security
throughout the region. Agriculture plays a critical role
in global environmental issues such as biodiversity
loss, water pollution, land degradation, and climate
change. Knowing this, we must determine how best to
maintain a balance between productivity, food security,
and environmental preservation. Climate change impacts
will have a more devastating effect in arid and semi-arid
regions where increased drought frequencies are expected
to reduce vegetation cover and livestock numbers, and
higher temperatures will cause an increase in the demand
for scarce water resources.

Studies have demonstrated that livestock producers
across Africa have noted that changes in temperature
and rainfall patterns result in reduced feed resources,
greater animal mortality rates, smaller herd sizes, fewer
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Figure 4. A poultry training session with smallholder farmers in Morogoro, Tanzania.

water sources during the dry season, decreased animal
performance and productivity, and emergence of new
animal diseases. Poultry production across Africa is
affected by climate change both directly and indirectly.
However, it is possible to adapt the U.S. poultry model
to Africa, thereby helping the continent to sustainably
address the 2050 challenge of supplying food to a rapidly
increasing human population.
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