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Exploding Human Population: 

 Livestock revolution is more demand driven as with the 

continuous increasing human population, intense urbanization, 

potential growth in net income per head, elevated purchasing power 

and dietary preferences towards animal products. This in turn leads 

to generation of more intensified livestock production systems with 

limited resources like land, water, etc. It has been projected that there 

would be 70 to 80% increase in meat and milk demands by 2050 in 

accordance to human population growth. Fulfilling demands of 

enormously growing population is indeed challenging with 

maintaining environmental harmony.  

 

Importance of Livestock: 

 Different heterogeneous livestock production systems 

fulfill the current demand of animal products with varying 

intensification levels in diversified agro-ecological zones with 

differing production goals. Extensive grassland systems, intensified 

and vertical landless systems and mixed farming systems of livestock 

raising provides significant services like food security, nutrient 

availability and ecosystem balance. Livestock plays multiple roles 

like providing livelihood to low and middle income farmers, being an 

asset, source of nutrient dense products, contribution to national 

economy (GDP), as a means of trade between countries and within 

country, creating job opportunities, providing food security, 

maintaining ecological balance and many more. 

 

Food security: 

 According to FAO, food security refers to the condition 

when all citizens have physical, social and economic reach to the 

sufficient, safe and nutritionally balanced diet for active and healthy 

life. To suffice such situation, livestock sector solely plays critical 

important role by providing direct and indirect animal derived 

products or services. Various large and small animal rearing systems 

supports the notion of food security in developing and well-

developed countries. 

 

Adverse effects of Livestock: 

 Global rise in livestock derived products resulted in 

detrimental environment changes through diversion of available 

resources (land, water, fossils) towards animal production and 

creating situation of competition with the human population and also 

contributing to pollution of ecological systems like water, land, air, 

etc. 

 After the publication of Livestock’s Long Shadow’ by the 

FAO in 2006, livestock sector has been globally blamed for its greater 

proportion to GHG emissions, land use change, soil degeneration, 

water utilization and biodiversity losses. However, such data are 

mainly rooted on intensified industrialized livestock production 

chains existing in developed countries. 

I. Conversion to arable land: 

 There is global expansion of pastureland at the cost of 

natural habitats for grazing livestock and conversion of forests and 

other natural areas into cropland for the production of feed for 

intensified rearing of pig and poultry industries to meet animal 

product demands. In this way the livestock systems are covering 

major area of earth’s surface along with the use of water resources 

for cleaning, drinking and crop production. There is continuous 

deterioration of biodiversity mainly attributed to more use of land for 

farming. Out of total available land surface, 33% area is used for 

livestock production.  

 Extensification of livestock production systems is the main 

driving force for the transformation of forests and native grasslands 
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Abstract 

A rapidly expanding human population has led to an increased demand for animal products, which has caused the livestock 

business to rise rapidly. In order to meet the increased demand for animal protein from an increasingly urbanized and affluent 

population, livestock farming worldwide will become more and more complicated. Among various agriculture sectors, 

livestock sector is growing swiftly and current trends predict its continuous growth in future also. Policies, mitigation 

strategies, and livestock production adaptation are essential for safeguarding livestock productivity from adverse effects of 

climate change. There should be a midway approach to balance the potential benefits from livestock with the adverse impacts 

arising from it. Sustainable livestock practices are advocated to be practiced for the continuance of ecological systems in their 

elegant manner. 
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into cultivation land which further results in enhanced carbon foot 

prints and biodiversity losses. On an average, about more than one 

third of arable land is used for feed production. Land, being the 

limiting resource, must be used in appropriate manner for the food 

production systems. 

II. Emission of Green House Gases (GHG): 

 Although GHG emission ranges from 8 to 18%, but on an 

average livestock sector contributes 18% of global GHG emission. 

These variations arise due to methodological differences (methane 

inventories v/s life cycle assessments), CO2 attributed due to change 

in land use (livestock raising, feed production), regional differences 

and emission sources. Enteric methane production, feed processing, 

manure, slurry and land use for feed cultivation together contributes 

major sources of methane, CO2 and N2O in livestock production 

system. Among all these sources, feed processing alone accounts for 

45% of global livestock emissions.  

 Media outrage arguing that for saving environment, little or 

no consumption of animal source food should be adopted as solution 

is not practical approach as it would result in neglecting the potential 

of livestock as livelihood and ecological balance. Such gloomy prompt 

narratives obscure the different complex and many positive impacts 

of livestock in low and middle income countries. Along with the 

livestock related environmental issues, crucial role of livestock in 

livelihood of small farm holders along with nutrition, income, asset 

provision and nutrient recycling should also be targeted. 

 

Concept of Sustainability: 

 Precisely, the word sustainability refers to ability to 

maintain some entity, product or process over the time. Thus, 

sustainability can be defined as the efficient and full potent use of 

available ecological resources for the fulfillment of human needs 

without exhausting resources and compromising the requirements of 

the up-coming generations and minimizing adverse irreversible 

effects on the carrying capacity of the environment. Sustainable 

development approach addresses the judicious use of resources for 

elevating human living standards without endangering earth’s 

ecosystem and their continuance for further succeeding generations. 

Further the concept of sustainable development rests on three major 

conceptual pillars viz. economic, social and environmental 

sustainability.  

 There should be aim to reduce environmental footprints 

beyond endangering the livelihood and economic sake that livestock 

contributes to human life.  

 

Ways to utilize animal products: 

 There are three pathways to describe current situation of 

food-feed competition according various authors.  

1) Production pathway: This pathway suggests that there should 

be continuous rise in animal source food with minimum 

livestock-related environmental impacts. There should be 

greater production of animal derived products per unit of 

resource used or emissions generated. This can be achieved by 

improving feed digestibility, feed conversion efficiency, 

minimizing diseases, improved fertility rates, better feed 

storage amenities, etc. or overall intensified production per unit 

of livestock reared. But as the intensification of production 

increases there is subsequent augmentation in feed-food 

competition. For instance, beef production potentially rose by 

feeding more concentrate in place of roughage but at the same 

time the diversion of more grains towards beef leads to vying 

for human food supply. 

2) Consumption pathway: This pathway suggests minimizing or 

no use of animal derived food or their products to reduce 

environmental impacts generated by livestock rearing 

indicating that vegan diet is most environmental friendly. 

However, turning whole human population into vegan or 

vegetarian would lead to loss of recycling of inedible by-

products back into food chain which are otherwise used by 

animals efficiently. 

  Above mentioned both pathways serves as two extremes of 

a scale where adoption of one tends to ignore the benefits of the 

other. So, the midway approach can serve as alternative 

solution which is discussed below. 

3) Low-cost livestock production: It can be said as the middle 

pathway where some animal derived products are consumed 

from livestock reared on low-opportunity-cost-feedstuff, which 

otherwise have no nutritional value or importance in food-

chain if left unused. By adopting such method, feed-food 

competition can be potentially minimized.  

 

Sustainable Livestock Practices: 

 It refers to practices that curtail potential negative effects 

on natural resources by forbidding the impairment of natural 

ecosystems, better water and land use, enhanced productivity and 

input use by accomplishing a multi-level system for feed resources 

and related management plans. Livestock sustainability requires the 

treatment of leftover water, the reduction of greenhouse gas 

emissions and the improvement of the system's ability to act as 

carbon sinks. Additionally, it entails minimizing food safety risks 

through hygienic protocols and animal health monitoring, 

implementing mechanisms for the verification of food safety and 

ensuring animal welfare, which is defined as ensuring that animals 

are safe, well-fed, comfortable, able to behave naturally and are not 

subjected to pain, fear or stress. 

 Adopting practices to keep optimum animal health, 

integration of modern advanced technologies for monitoring animal 

health, data recording and interpretation (Precision Livestock 

technologies), enhancing feed efficiency, better nutritional 

management for lower emissions, use of elite genetic breeds are 

some of the major steps to be taken for sustainable development. 

 

Conclusion: 

 Achieving the sustainable development goals depends 

critically on the need for more sustainably produced and consumed 

animal source food. However, the dominant narrative surrounding 

livestock ignores the vital roles that animals play in providing a living 

as well as the abundance of locally adapted livestock options, 

focusing only on the detrimental environmental effects of the 

livestock sector. To guarantee that livestock can soon help achieve 

important sustainable development goals, there will need to be more 

cooperation between public and private sectors in managing vital 

resources, educating consumers, and promoting investment and 

policy. Further experiments are needed to determine the benefits and 

costs of implementing more ecologically friendly methods, such as 

changing land use. This would be particularly challenging to do with 

integration of environmental, social, and economic pillars of 

sustainability into assessments of livestock production. 
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