Journal of
Animal Health
(JAH)

Contribution of Livestock Farming to Environmental Pollution in China

John Williams



http://www.iprjb.org/

Journal of Animal Health
ISSN 2709-5517(Online)

\ JIURMEL AND BOOK PUBLIZHING

Vol.4, Issue 1, No. 5 pp 43 - 53, 2024

www.iprjb.org

Contribution of Livestock Farming to
Environmental Pollution in China

John Williams
Nanjing Agricultural University

Avrticle History

Received 17t February 2024
Received in Revised Form 19" March 2024
Accepted 24" April 2024

>
g4 Crossref

43

Abstract

Purpose: The aim of the study was to examine
contribution of livestock farming to environmental
pollution in China.

Methodology: This study adopted a desk
methodology. A desk study research design is
commonly known as secondary data collection. This
is basically collecting data from existing resources
preferably because of its low cost advantage as
compared to a field research. Our current study
looked into already published studies and reports as
the data was easily accessed through online journals
and libraries.

Findings: The study found that livestock farming in
China significantly contributes to environmental
pollution, posing substantial challenges to water, air,
and soil quality. Intensive livestock operations,
characterized by concentrated animal feeding
operations (CAFOs), generate large quantities of
animal waste containing nutrients and pathogens
that contaminate water bodies. Additionally,
livestock farming contributes to air pollution
through emissions of ammonia and other pollutants,
particularly in areas with intensive farming
practices. Soil degradation and nutrient imbalance
further exacerbate environmental degradation, with
higher livestock densities associated with increased
soil compaction and nutrient runoff.

Unique Contribution to Theory, Practice and
Policy: Tragedy of the Commons & Ecological
Modernization Theory may be used to anchor future
studies on contribution of livestock farming to
environmental pollution in China. Promote the
adoption of sustainable livestock management
practices through capacity building, training, and
extension services for farmers. Encourage the
implementation of integrated farming systems that
optimize resource use, minimize waste generation,
and enhance environmental resilience. Strengthen
regulatory  frameworks and enforcement
mechanisms to  ensure  compliance  with
environmental standards and promote responsible
livestock production. Implement stringent measures
to control water pollution from livestock waste,
including mandatory wastewater treatment and
monitoring programs.
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INTRODUCTION

Environmental pollution in developed economies like the USA, Japan, and the UK remains a
significant concern despite efforts to mitigate its impact. For instance, air pollution continues
to be a pressing issue. In the USA, according to the Environmental Protection Agency (EPA),
approximately 134 million people, over 40% of the population, live in areas where air quality
often fails to meet federal standards, leading to health problems and premature deaths (EPA,
2020). Similarly, in the UK, air pollution contributes to over 40,000 premature deaths each
year, with nitrogen dioxide levels surpassing legal limits in many urban areas (UK
Government, 2019). These statistics highlight the persistent challenge of air pollution in
developed economies.

In the USA, aside from air and water pollution, the issue of plastic pollution has gained
significant attention. Plastic pollution poses serious threats to marine life, ecosystems, and
human health. According to a study published in Science Advances, the USA ranks as one of
the top contributors to plastic pollution in the world's oceans, with an estimated 4.8 to 12.7
million metric tons of plastic waste entering the marine environment annually (Jambeck, 2015).
This highlights the pervasive nature of plastic pollution and the urgent need for measures to
reduce plastic consumption and improve waste management practices.

Similarly, in developed economies like Japan and the UK, waste management and recycling
play crucial roles in addressing environmental pollution. Despite efforts to promote recycling
and waste reduction, significant challenges remain. In Japan, for instance, while the country
boasts advanced waste management infrastructure and high recycling rates, issues such as
illegal dumping and inadequate treatment of hazardous waste persist (UN Environment, 2019).
In the UK, although there have been improvements in recycling rates over the years, achieving
a circular economy remains a challenge, with significant amounts of waste still ending up in
landfills or incinerators (DEFRA, 2020). These examples highlight the complex nature of waste
management and the need for integrated approaches to minimize environmental pollution in
developed economies.

Moreover, water pollution poses another environmental threat in these nations. In Japan,
despite stringent regulations, industrial discharge and agricultural runoff continue to
contaminate water bodies. A study by lwamoto and colleagues (2017) found that heavy metal
contamination in rivers exceeded safe levels in several regions of Japan, posing risks to aquatic
ecosystems and human health. Similarly, in the USA, water pollution remains a concern, with
over 60,000 miles of rivers and streams and 14 million acres of lakes and reservoirs impaired
by various pollutants, including nutrients, pathogens, and toxic substances (EPA, 2018). These
examples underscore the ongoing challenges of addressing environmental pollution in
developed economies.

In developing economies, environmental pollution often takes different forms but remains a
significant issue. For example, in China, rapid industrialization and urbanization have led to
severe air pollution, with particulate matter and toxic gases exceeding safe levels in many cities
(Zhang et al., 2017). Similarly, in India, pollution from industries, vehicular emissions, and
agricultural practices has led to alarming levels of air and water pollution, contributing to health
problems and ecological degradation (Garg, 2018). These examples highlight the complex
interplay between economic development and environmental degradation in developing
economies.
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In countries like China and India, rapid industrialization and urbanization have resulted in
significant challenges related to solid waste management. The exponential increase in
population and economic activities has led to a surge in the generation of solid waste,
overwhelming existing waste management infrastructure. In China, for instance, the growing
urban population has led to a massive increase in municipal solid waste generation, with
estimates suggesting that the country generates over 200 million tons of municipal solid waste
annually (World Bank, 2019). Inadequate collection and disposal systems exacerbate the
problem, leading to littering, illegal dumping, and environmental pollution.

Furthermore, in many developing economies, including those in Southeast Asia and Latin
America, deforestation and land degradation are major environmental concerns. Deforestation,
driven primarily by agricultural expansion, logging, and infrastructure development, not only
contributes to the loss of biodiversity but also exacerbates climate change and soil erosion. For
example, in Brazil, the Amazon rainforest, often referred to as the "lungs of the Earth," is facing
unprecedented deforestation rates due to activities such as cattle ranching, soy production, and
illegal logging (INPE, 2020). This rampant deforestation not only threatens indigenous
communities and wildlife but also releases large amounts of carbon dioxide into the
atmosphere, further exacerbating global warming. These examples underscore the multifaceted
nature of environmental pollution in developing economies and the urgent need for sustainable
development practices and effective policy interventions.

Sub-Saharan African economies also grapple with environmental pollution, albeit in unique
ways. For instance, in Nigeria, the oil industry has been a major source of environmental
contamination, with oil spills polluting waterways and disrupting ecosystems, particularly in
the Niger Delta region (Obiomah et al., 2016). Additionally, in sub-Saharan Africa, inadequate
waste management infrastructure leads to widespread pollution of land and water bodies,
exacerbating health risks and environmental degradation (Wilson, 2019). These examples
underscore the urgent need for comprehensive strategies to address environmental pollution in
sub-Saharan Africa.

Nigeria, Ghana, and Kenya, inadequate waste management infrastructure and practices
contribute to widespread environmental pollution. Open dumping and burning of waste are
common practices, leading to soil, air, and water contamination. For instance, in Nigeria, the
mismanagement of municipal solid waste, particularly in urban areas, has resulted in the
proliferation of illegal dumpsites and uncontrolled waste burning, releasing harmful pollutants
into the environment (Ogundipe & Aderonmu, 2017). Additionally, inadequate sewage
treatment facilities lead to the discharge of untreated wastewater into water bodies, further
exacerbating pollution and posing health risks to nearby communities.

Moreover, the extractive industries, such as mining and oil production, often contribute to
environmental degradation and pollution in Sub-Saharan Africa. In countries like the
Democratic Republic of the Congo (DRC) and Zambia, mining activities generate significant
amounts of waste and pollutants, contaminating soil, water, and air. For example, in the DRC,
artisanal and small-scale mining operations, which often employ rudimentary techniques and
lack environmental safeguards, lead to soil erosion, deforestation, and water pollution from
chemical runoff (Hilson & Nayee, 2016). Similarly, in Zambia, the mining industry's discharge
of untreated effluents and tailings into rivers has resulted in water contamination and ecosystem
degradation (ZEMA, 2018). These examples underscore the complex environmental

45


http://www.iprjb.org/

Journal of Animal Health
ISSN 2709-5517(Online)

Vol.4, Issue 1, No. 5 pp 43 - 53, 2024

www.iprjb.org

challenges facing Sub-Saharan African economies and the need for sustainable resource
management practices and regulatory enforcement.

Livestock farming makes significant contributions to various aspects of human life, including
food production, livelihoods, and cultural practices. Firstly, livestock farming plays a crucial
role in global food security by providing a major source of animal protein for human
consumption. However, the intensive production methods employed in modern livestock
farming, such as concentrated animal feeding operations (CAFOs), often lead to environmental
pollution. For instance, the large quantities of manure generated by livestock can result in
nutrient runoff and contamination of water bodies with pollutants like nitrogen and phosphorus,
contributing to eutrophication and algal blooms (Eshel, 2014).

Secondly, livestock farming contributes to economic development and livelihoods in many
rural communities worldwide, particularly in developing countries. However, the expansion of
livestock operations can lead to deforestation, habitat destruction, and biodiversity loss as
natural ecosystems are converted into grazing land or feed crop production areas (Thornton,
2018). Additionally, the clearing of forests for pastureland releases carbon stored in trees into
the atmosphere, contributing to greenhouse gas emissions and climate change. This highlights
the intricate linkages between livestock farming and environmental degradation, emphasizing
the need for sustainable practices to minimize negative impacts while maximizing the benefits
derived from livestock production.

Statement of the Problem

Livestock farming is a significant contributor to environmental pollution worldwide, posing
substantial challenges to environmental sustainability and human health. The intensification of
livestock production, particularly in densely populated regions, has resulted in the
accumulation of large quantities of animal waste, which contains pollutants such as nitrogen,
phosphorus, and pathogens. This waste often leaches into soil and water bodies, leading to
contamination and eutrophication (Garcia-Gonzalez, 2021). Furthermore, the use of antibiotics
and growth hormones in livestock farming practices contributes to the emergence of antibiotic-
resistant bacteria, posing risks to both animal and human health (Thanner, 2016). Recent
research has also highlighted the role of livestock farming in greenhouse gas emissions and
climate change. Livestock, particularly ruminants like cattle, emit methane, a potent
greenhouse gas that contributes to global warming. According to Gerber (2013), the livestock
sector is responsible for approximately 14.5% of global greenhouse gas emissions, making it
one of the largest contributors to climate change. Additionally, deforestation and land
conversion for pastureland and feed crop production further exacerbate environmental
degradation and biodiversity loss (Steinfeld, 2006). These environmental impacts underscore
the urgent need for sustainable practices and regulatory measures to mitigate pollution from
livestock farming while ensuring food security and livelihoods.

Theoretical Review
Tragedy of the Commons

Originated by Garrett Hardin in 1968, this theory explores the conflict between individual self-
interest and collective well-being in the use of shared resources. Livestock farming exemplifies
this concept as individual farmers may prioritize maximizing their own production without
considering the cumulative impact on environmental resources such as land and water. This
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theory underscores the need for collective action and regulatory interventions to prevent
overexploitation and environmental degradation (Hardin, 1968).

Ecological Modernization Theory

Developed by Arthur P. J. Mol and Gert Spaargaren, this theory posits that industrial societies
can achieve environmental sustainability through technological innovation, regulatory
measures, and shifts in societal values. In the context of livestock farming, ecological
modernization theory suggests that advancements in animal husbandry practices, waste
management technologies, and policy interventions can lead to more sustainable and
environmentally friendly farming methods (Mol & Spaargaren, 2000). This theory emphasizes
the importance of integrating environmental considerations into agricultural policies and
practices to reduce pollution and promote ecological resilience.

Empirical Review

Wang (2018) assessed the impact of intensive livestock farming on water pollution in rural
areas. The study conducted water quality analysis in areas with and without concentrated
animal feeding operations (CAFQOs) and compared pollutant levels. CAFOs were found to
significantly contribute to water pollution, with higher concentrations of nutrients and
pathogens detected in water bodies near livestock farms. Implement stricter regulations on
waste management practices in intensive livestock operations to mitigate water pollution.

Gerber (2013) quantified greenhouse gas emissions from livestock farming and assess their
contribution to climate change. The study used life cycle assessment (LCA) methodology to
estimate carbon dioxide, methane, and nitrous oxide emissions from different livestock
production systems. Livestock farming was identified as a significant contributor to greenhouse
gas emissions, particularly methane from enteric fermentation and nitrous oxide from manure
management. Promote the adoption of sustainable farming practices, such as improved feed
efficiency and methane capture technologies, to reduce emissions from livestock production.

He (2014) investigated the relationship between antibiotic use in livestock farming and the
prevalence of antibiotic-resistant bacteria. The study collected fecal samples from livestock
and nearby water bodies and analyzed them for antibiotic-resistant bacteria using culture-based
methods. Livestock farms using antibiotics showed higher levels of antibiotic-resistant bacteria
in both animals and environmental samples compared to farms with restricted antibiotic use.
Implement antibiotic stewardship programs in livestock farming to minimize the spread of
antibiotic resistance.

Cerda (2015) assessed the impact of livestock farming on soil quality and nutrient cycling. The
study conducted soil sampling and analysis in areas with different livestock densities and land
use practices. Livestock farming was found to contribute to soil degradation and nutrient
imbalance, with higher livestock densities associated with increased soil compaction and
nutrient runoff. Implement rotational grazing and cover cropping practices to improve soil
health and mitigate nutrient losses from livestock farming.

Zhang (2016) examined the effectiveness of different manure management strategies in
reducing nutrient runoff from livestock farming. The study compared nutrient concentrations
in surface runoff from fields treated with different manure application methods, such as
composting, anaerobic digestion, and direct application. Manure management practices such
as composting and anaerobic digestion were effective in reducing nutrient runoff and
improving water quality compared to direct manure application. Encourage the adoption of
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manure treatment technologies and best management practices to minimize nutrient losses from
livestock operations.

Cambra-Lépez (2010) investigated the impact of livestock farming on air quality and
atmospheric emissions. The study measured air pollutants, including ammonia, hydrogen
sulfide, and particulate matter, in areas with varying livestock densities and proximity to farms.
Livestock farming was found to contribute to air pollution, with higher emissions of ammonia
and hydrogen sulfide detected in areas with intensive livestock operations. Implement odor and
emission control measures, such as biofilters and air scrubbers, to reduce air pollution from
livestock farms.

Herrero (2013) evaluated the environmental impacts of different livestock production systems
and identify opportunities for sustainable intensification. The study conducted a
comprehensive life cycle assessment (LCA) of various livestock farming systems, including
extensive grazing, mixed crop-livestock, and intensive confinement operations. Intensive
livestock production systems were associated with higher environmental burdens, including
greenhouse gas emissions, water pollution, and habitat degradation, compared to extensive and
mixed systems. Promote agroecological approaches and diversified farming systems that
integrate livestock with crop production to reduce environmental impacts and enhance
sustainability.

Kovats (2017) assessed the impact of livestock farming on water quality in peri-urban areas.
The study conducted water sampling and analysis in peri-urban regions with varying degrees
of livestock density and land use practices. Livestock farming was identified as a significant
contributor to water pollution, with higher levels of fecal coliforms and nutrient concentrations
observed in water bodies near livestock operations. Implement buffer zones and vegetative
strips along waterways to mitigate runoff from livestock farms and improve water quality.

METHODOLOGY

This study adopted a desk methodology. A desk study research design is commonly known
as secondary data collection. This is basically collecting data from existing resources
preferably because of its low cost advantage as compared to a field research. Our current study
looked into already published studies and reports as the data was easily accessed through online
journals and libraries

RESULTS
Conceptual Gaps

Although the studies focus on assessing the environmental impacts of livestock farming, there
is a lack of examination of the socio-economic factors influencing the adoption of sustainable
practices in the livestock sector. Understanding the drivers and barriers to the implementation
of mitigation strategies is crucial for developing effective policies and interventions (Duru,
2017).

Contextual Gaps

The studies predominantly focus on the environmental impacts of livestock farming in
developed countries, neglecting the contextual differences and challenges faced by livestock
farmers in developing countries. Factors such as access to resources, socio-cultural practices,
and institutional frameworks vary significantly across contexts and can influence the adoption
of sustainable farming practices (Herrero et al., 2017).

48


http://www.iprjb.org/

Journal of Animal Health
ISSN 2709-5517(Online)

Vol.4, Issue 1, No. 5 pp 43 - 53, 2024

Geographical Gaps

The studies primarily focus on the environmental impacts of livestock farming in specific
regions or countries, such as China and developed nations. There is a lack of representation
from other regions, particularly in Africa, Latin America, and Southeast Asia, where livestock
farming plays a significant role in agricultural production and rural livelihoods (Thornton et
al., 2019).

CONCLUSION AND RECOMMENDATIONS
Conclusion

Livestock farming in China significantly contributes to environmental pollution, posing
substantial challenges to water, air, and soil quality. Intensive livestock operations,
characterized by concentrated animal feeding operations (CAFOs), generate large quantities of
animal waste containing nutrients and pathogens that contaminate water bodies. Additionally,
livestock farming contributes to air pollution through emissions of ammonia and other
pollutants, particularly in areas with intensive farming practices. Soil degradation and nutrient
imbalance further exacerbate environmental degradation, with higher livestock densities
associated with increased soil compaction and nutrient runoff. These environmental impacts
underscore the urgent need for comprehensive regulatory measures and sustainable farming
practices to mitigate pollution from livestock farming in China. Implementing stricter
regulations on waste management, promoting the adoption of sustainable feed and manure
management practices, and integrating livestock with crop production through agroecological
approaches are essential steps towards enhancing environmental sustainability in China's
livestock sector. Addressing these challenges requires concerted efforts from policymakers,
farmers, and other stakeholders to ensure the long-term viability of livestock farming while
safeguarding environmental health and promoting sustainable development.

Recommendations
Theory

Conduct comprehensive interdisciplinary research to understand the socio-ecological dynamics
of livestock farming systems in China. Integrating ecological, economic, and social
perspectives will provide insights into the complex interactions between livestock production,
environmental pollution, and human well-being.

Develop theoretical frameworks that elucidate the underlying drivers of unsustainable livestock
farming practices in China, considering socio-cultural, economic, and institutional factors. This
will enhance our understanding of the root causes of environmental pollution and inform the
design of effective interventions.

Practice

Promote the adoption of sustainable livestock management practices through capacity building,
training, and extension services for farmers. Encourage the implementation of integrated
farming systems that optimize resource use, minimize waste generation, and enhance
environmental resilience.

Facilitate the development and dissemination of environmentally friendly technologies and
practices, such as precision feeding, manure treatment, and agroforestry integration.
Demonstrate the economic and environmental benefits of sustainable livestock farming to
incentivize adoption among farmers.
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Policy

Strengthen regulatory frameworks and enforcement mechanisms to ensure compliance with
environmental standards and promote responsible livestock production. Implement stringent
measures to control water pollution from livestock waste, including mandatory wastewater
treatment and monitoring programs.

Integrate environmental considerations into agricultural policies and subsidies, aligning
incentives with sustainable practices and environmental stewardship. Provide financial support
and incentives for farmers who adopt eco-friendly technologies and practices, such as organic
farming and low-emission feed additives.
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