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Abstract

The livestock industry must enhance its sustainability by reducing costs and
environmental impact while improving animal welfare. To address these critical
challenges, precision feeding should be implemented as a core management goal.
Precision feeding is a strategic approach that precisely provides the accurate nutrient
requirements tailored to each individual animal, reducing feed waste, minimizing
environmental impact, and maximizing productivity. Implementing precision livestock
farming (PLF) and smart farming technologies accelerates the effectiveness of precision
feeding. PLF utilizes advanced sensors and data analysis to monitor the health and
behavior of individual animals in real-time, while smart farming employs these data for
artificial intelligence (Al)-driven analysis and decision-making. This enables automation
of routine tasks such as health monitoring, feeding, treatment, and environmental
management with minimal human intervention. Applying smart farming as a tool for
precision feeding can substantially improve both animal welfare and production
efficiency. However, challenges remain in adopting these technologies, including high
initial costs and issues with the accuracy of current sensor systems, which can lead to
mistrust in the reliability and effectiveness of PLF. As technology advances, the
accuracy and economic feasibility of smart farming systems are expected to improve.
Although farmers will need to acquire new skills in data management and equipment
operation, these skills will ultimately contribute to the long-term sustainability of livestock
production. Successful implementation of smart farming depends heavily on high-quality
big data that meets the “3V” criteria: volume, velocity, and variety. Such data should
integrate digitalized information on genetics, physiological status, disease, reproduction,
environment, and productivity to yield valuable insights. This paper explores the definitions
and interrelationships among precision feeding, PLF, and smart farming, discussing how
these technologies can help address the challenges facing the livestock industry.
Ultimately, the paper proposes that achieving sustainability in Korean livestock
production necessitates the establishment of precision feeding, supported by PLF and
smart farming technologies.
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Fig. 1. Changes in the proportion of the livestock industry within total agriculture based on production value
since 1993. The contribution of the livestock industry to agriculture has consistently and linearly increased
by 0.74% per year (proportion of livestock in agriculture = 0.74 x year - 1,457), and it is projected to reach
50% by 2031.
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Fig. 2. Comparison of digestive organs in mammals [5]. (a) Digestive tract of herbivores: horse (left), sheep
(right), (b) digestive tract of omnivores: human, (c) digestive tract of carnivores: dog.
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Fig. 3. Relationship between the coefficient of variation in net energy for lactation (NEI) over 7 days across
22 farms and the average milk yield per cow [29].
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Fig. 4. Overview of smart livestock technology. Based on a cloud-based big data system, environmental and
physiological information detected by smart sensors is analyzed by the manager (real or artificial intelligence),
and decisions are made, with tasks being executed by smart robots.
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