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Abstract

Pakistan is an agricultural country and its economy especially in rural areas mostly depends on the agriculture
production including livestock sector output. Livestock provides food security in both urban and rural and urban
areas and helps to reduce poverty by selling animals and their food products. However, because Pakistan has a
tropical climate, so it is more affected by climate change. This climate change directly or indirectly affects the
Livestock sector. In this article we discuss how livestock is an important sector in terms of food security and
economically beneficial in Pakistan. These climate change factors involve water scarcity, heat stress, drought stress
and floods which can decrease the livestock production. Livestock products include milk, butter, meat and eggs
will also decrease automatically which leads to the loss of food security. Climate change also can cause many
diseases and mortalities in animals which leads to great economy loss for rural families in Pakistan. It also affects
the feed sources of livestock like deficiency in grass nutrient level and loss of vitamins and minerals in crops
productivity and quality. There should be proper management and strategics to mitigate the effects of climate
change and to increase livestock production in Pakistan.
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Introduction

Pakistan is the sixteenth most susceptible country to climate change (Maplecroft, 2010). As the foundation of the
economy, the agricultural sector including livestock is more likely to be affected by environmental change.
Pakistan is at risk from climate change, which has serious geopolitical ramifications and is caused by several
reasons, including fast industrialization and urbanization. The nation has mild weather and is in a tropical area.
Over the past 20 years, Pakistan has been listed as one of the top 10 nations most impacted by climate change.
Climate change has had two effects on livestock:

(1) it influenced the production of fodder, and
(ii) it had a direct impact on the animals’ household in various production methods.

The losses incurred by the animals in past years were caused by both heat stress and natural calamities. The worst
drought episode (1998-2002) in Cholistan and Tharparkar is one of the causes of climate change in the nation.
Other factors include the extreme heat wave that hit Karachi in 2015, the effects of consecutive floods since 2010,
the severe winds that hit Islamabad in June 2016, the rise in landslides and Glacial Lake Outburst Floods in the
country's northern regions, and an increase in cyclonic activity.

According to Rosegrant et al. (2009), livestock accounts for 17% of global calorie consumption and 33% of protein
consumption, demonstrating its contribution to food and nutritional security worldwide. Since animals are
allocated more fairly than land, increasing livestock production may have a greater positive impact on reducing
poverty as compared to crop output (Birthal et al., 2003). Meanwhile a large percentage of rural farm households
rely on livestock for their livelihood and livestock income makes up a sizable portion of farm households' income
portfolios in developing nations, climate change is predicted to have a substantial impact on over 600 million
people who rely on livestock for their livelihood (Thornton, 2002).

Livestock products provide a substantial contribution to the food security of both rural and urban populations in
South Asian nations such as China, Bangladesh, India, and Pakistan. Pakistan's rural economy depends heavily on
livestock, which accounts for 11.4% of the country's total GDP and around 58.3% of agricultural value added
(Government of Pakistan, 2018). Over 8 million people in Pakistan raise cattle, and they typically make over 35%
of their income from this activity (Government of Pakistan, 2018).
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According to the Government of Pakistan (2016/17), the livestock industry contributed around 1,333 billion rupees
to the gross value addition, demonstrating the essential role that livestock may play in reducing poverty and
boosting foreign currency earnings. It was observed that food safety in Pakistan is positively correlated with the
amount of milk and animals per person and working animals per acre (Mahmood et al., 2014). Similarly Ali &
Khan (2013) used the propensity score matching approach to calculate the potential impact of livestock ownership
on the food security of individual households in Pakistan. The results showed that the level of food security was
higher for households with livestock than for those without livestock.

Animals are a major source of income for many Pakistan's small farmers. According to Khan et al. (2019), livestock
is also essential for supplying the basic food needs of many households. By keeping most consistent average
growth rate of about 3%, livestock now accounts for a significant portion of the agriculture industry (60.6%)
(Ministry of Finance Pakistan, 2020). Pakistan's agricultural GDP is positively and significantly correlated with
the production of milk, fats, eggs, bones, and mutton (Rehman et al., 2017). The four most significant livestock
species in Pakistan are cattle, buffalo, sheep, and goats. During the last three years, from 2018 to 2021, cattle and
goats grew at greater rates than buffalo and sheep (Ministry of Finance, Pakistan, 2020).

According to Hussain et al. (2017), Pakistan is home to the second-largest buffalo population in the world, with
over 60% of the nation's buffaloes living in Punjab province (Afzal, 2009). After buffalo, which accounts for 60.24
% of milk and its byproducts, cattle are the second most important animal in terms of output providing people with
vital amino acids (Ministry of Finance Pakistan, 2020; Gorska-Warsewicz et al., 2018).

Humans have relied on cattle for sustenance since the beginning of farming, yet there is still a significant supply
and demand imbalance because of climate change effects, which results in food insecurity. Over 1.3 billion people
rely on the cattle industry (World Bank, 2020). Acosta (2018) found that approximately 0.82 billion people
worldwide and over 13% of individuals in developing countries suffer from severe malnutrition. Here is the
description of how climate change in Pakistan impacts on livestock production.

Impact of Climate Change on Livestock

Pakistan had ample water from the rivers that flowed through it, and its irrigation system was completely
functional. However, in recent years, there has rarely been enough water to fulfill end customers' needs. The
irrigation system was beginning to experience previously unheard-of strain due to population increase (UN, 2001).
Droughts have a significant impact on livestock populations, and throughout the past ten years, particularly in
2003-04, their growth has decreased (SBP, 2003-04). According to Balochistani experts, the country has been
plagued by drought, with the province of Balochistan being the most severely impacted and suffering fatalities
(Shafiq & Kakar, 2007). These ideas were supported by a recent FAO (2012) study that detailed how the flood in
the Sindh region killed 116,000 cattle heads. Floods have negatively impacted the nation in recent years,
particularly in Punjab and Sindh, because of changes in precipitation patterns.

Extended drought lengthens the dry season for dairy cattle, which lowers milk production (Maurya, 2010). It is
projected that roughly 64% of the world's population will experience water distress due to rising demand for water
from competing sources and climatic change-induced depletion of water resources, which will ultimately result in
less water available for the livestock industry (Rosegrant et al., 2009). Additionally, it is anticipated that animals
would use more water because of the temperature increase (Nardone et al., 2010). Due to changes in the nutritional
composition of the forage, climate change-induced heat stress also lowers livestock product output (Seerapu et al.,
2015; Thornton et al., 2009).

In addition to causing a decline in cattle productivity, the changing climate also raises the incidence of livestock
illnesses and mortality (Jones & Thornton, 2009; Thornton et al., 2009; Amin et al., 2010; Herrero et al., 2010;
McDermott et al., 2010; Nardone et al., 2010; Rojas-Downing et al., 2017). Globally, cattle illnesses brought on
by climate change are becoming more prevalent, endangering the food security, livelihood, and income of those
residing in developing nations.

Impact of Climate Change on sources of Livestock Feed
Climate change may have a significant impact on the amount and quality of animal feed. Fereja (2016) claims that

patterns of high temperatures and humidity have a significant impact on the amount and quality of pasture,
upsetting the global cattle food cycle. Global warming has been shown to have a significant impact on grass
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nutrient levels (Nardone et al., 2010), which has a negative effect on cattle productivity (Hidosa & Guyo, 2017,
Das, 2017).

According to several studies, extreme weather events like high temperatures have a detrimental effect on the cattle
business by reducing crop quality and quantity. Crops including wheat, maize, rice, sugarcane, and many more
may have lower amounts of proteins, carbs, and several other minerals and vitamins (Myers et al., 2014; Augustine
et al., 2018).

Conclusion and Recommendations

Climate change poses a serious threat to the entire planet because of its many facets and consequences on humans,
animals, plants, and the ecosystem. According to previously published research, livestock health is impacted both
directly and indirectly by changes in regional or global climatic patterns brought on by climate change. Therefore,
it is highly advised that appropriate long-standing reworking strategies and extenuation options for the livestock
sector be developed to manage climate change. It is also advised to create and implement a practical technique to
connect climatic data with animal disease surveillance systems.
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