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Abstract
Background and Aim: Automated pig feeding system is an emerging technology with the potential to considerably enhance 
pig farming. This study aimed to explore the benefits of automated pig feeding systems and provide a simplified cost–
benefit analysis, which would serve as a valuable decision-making tool for the stakeholders.

Materials and Methods: This study conducted a literature review of automated pig feeding systems and explored recent 
advancements. We conducted a cost–benefit analysis to assess the economic feasibility of implementing an automated 
feeding system in pig farming. Finally, the case study site, a pig farm in Kazakhstan, has been introduced to provide key 
information.

Results: The results described an automated pig feeding system suitable for a farm with 500 pigs in Kazakhstan. The case 
study was further enhanced using a simplified cost–benefit analysis tailored to the farm’s needs and circumstances.

Conclusion: The designed automated pig feeding system is a marked advancement that seamlessly integrates the currently 
available automation and management technologies. Its distinguishing feature is the inclusion of remote control capabilities 
and real-time data provision, which utilize modern technology to transform pig farming management.
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Introduction

Over the past five decades, there has been a 
global shift in the preference for primary sources of 
food, moving away from grains and toward animal 
proteins, which has led to a considerable increase in 
livestock production worldwide [1]. With the increase 
in demand for pork, the need for innovative and 
efficient animal feeding systems that can optimize 
productivity, enhance animal welfare, and improve 
overall farm profitability has also increased. In recent 
years, the advancement of technologies such as 
PlayStation, Xbox, and similar platforms has provided 
an impetus for the sophistication of automated pig 
feeding systems. These systems utilize precise feed-
ing techniques to deliver individualized and precise 
amounts of feed tailored to the specific requirements 
of each pig. This approach ensures optimal nutrition 
and improves the feeding outcomes [2]. At the same 

time, the current technology is limited in its decision 
support tools and has the capability to feed pig groups 
based solely on their weights [3]. Drawing from avail-
able technological advances, Slader and Gregory [4] 
conducted a study in which they designed and tested 
an automated pig feeding system. This study aimed 
to establish feeding patterns in group-fed pigs. The 
success of their study generated considerable interest 
from research agencies and commercial companies, 
fueling the further development and exploration of 
automated pig feeding systems. In Kazakhstan, the 
pig breeding industry is considered non-traditional, 
with a relatively small domestic pig sector consist-
ing of <1,000,000 pigs and an average density of 
0.34 pigs/km2 [5]. However, despite its size, there is a 
potential for expanding the export of pork products [6], 
driven by the growing demand in the importing mar-
kets because of restrictions on countries affected by 
African swine fever [5]. In the economic development 
of pig farming, the availability of high-quality feed 
that is efficiently utilized plays a crucial role because 
feed costs typically account for a considerable portion 
of the cost structure of livestock products, reaching 
approximately 65%–70% [7]. Dambaulova et al. [8] 
reported that one of the main factors contributing to 
the natural loss of pigs is the irrational organization 
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of animal feeding, which may include inadequate 
nutrition, poor feed quality, improper feeding sched-
ules, or inconsistent feeding practices. Notably, one 
of the fundamental principles of animal welfare is 
“good feeding,” which refers to providing animals 
with appropriate and high-quality nutrition to promote 
comfort and overall well-being [9].

This study addresses a major obstacle faced by 
farms in Kazakhstan. Despite the country’s abundant 
grain production and potential fodder supply, its agri-
cultural industry is hindered by deteriorating infrastruc-
ture and outdated material resources. This challenge is 
exacerbated by the absence of scientifically validated 
and practically tested technologies [10]. Therefore, 
there is an urgent need to develop suitable, practically 
applicable technologies.

This study aimed to propose the implementa-
tion of an automated pig feeding system on a farm in 
Kazakhstan and evaluate its efficiency through simpli-
fied calculations of a cost–benefit analysis. This study 
considers the specific characteristics and requirements 
of the target farm, such as the number of pigs and 
employees, to provide practical recommendations for 
successful implementation. This study discusses the 
potential benefits of an automated pig feeding sys-
tem. This information will assist farmers and industry 
stakeholders in making informed decisions regarding 
the adoption of automated technologies to improve 
pig farming practices.
Materials and Methods
Ethical approval

 This study does not require ethical approval as 
the study was not based on humans or animals.
Study period and location

This study was conducted from January 2023 
to May 2023 at Regional Smart-Center, non-profit 
limited company A. Baitursynov Kostanay Regional 
University, Kostanay, Republic of Kazakhstan.
Study design

A simplified cost–benefit analysis was conducted 
to assess the economic feasibility of implementing an 
automated feeding system in the specific context of 
pig farming.
Case study site: Pig farm in Kazakhstan

The pig farm in Kazakhstan was selected due to 
its geographical proximity to the research institute, 
which was chosen as the case study site for investigat-
ing the implementation of an automated pig feeding 
system. This farm is representative of the pig farming 
industry in Kazakhstan and provides valuable insights 
into the potential benefits and challenges associated 
with adopting automated feeding technologies in this 
context. The pig farm is located in the Kostanay region 
of Kazakhstan. The farm maintained a population of 
approximately 500 pigs (approximately 230 sows). 
At the time of the study, farm employed conven-
tional feeding methods in which wet feed is manually 

distributed to pigs at regular intervals throughout the 
day. The farm had a workforce of 12. There was grow-
ing interest in exploring the potential of an automated 
feeding system to enhance feeding precision, optimize 
feed efficiency, and reduce labor requirements. The 
parameters necessary for calculating the cost–benefit 
analysis are presented in Table-1.
Results
Automated pig feeding system

The results of this study provide an overview of 
an automated pig feeding system that is suitable for 
implementation on a selected farm in Kazakhstan 
based on available commercial solutions. Figure-1 
shows an automated pig feeding system with several 
interconnected components. The core of the system 
comprises a central control unit that coordinates and 
manages the feeding process. Multiple feeding sta-
tions were connected to the control unit and strategi-
cally distributed within the pig housing area.

Each feeding station, equipped with a feed hop-
per or storage bin, could serve 60–80 sows by pro-
viding them with the necessary feed. The feed was 
delivered from the storage bin to the trough through 

Table-1: Farm metrics and characteristics—selected 
parameters.

Parameter Value

Feed cost per 1 kg 1 USD
Average annual feed intake per 1 pig 230 kg
Average lifespan of a pig 720 days
Average kilograms of meat obtained 
from a finished pig

160 kg

Average price per 1 kg of meat 3 USD
Average monthly salary per employee 400 USD

Figure-1: Schematic of the automated pig feeding system.
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a mechanical or pneumatic conveyance system. Only 
one animal had access to the trough because it was 
equipped with a split that could be adjusted in width. 
By installing scales at the entrance of the feeder, the 
system accurately determined the daily weight of 
animals using the data stored to monitor their weight 
dynamics.

The central control unit collects and analyzes 
data from weight sensors, providing valuable insights 
into the feeding behavior and growth of the pigs. It 
may also include connectivity options for remote 
monitoring and control, enabling the system to be 
managed and adjusted from a central location.

Figure-2 presents an overview of the automated 
feeding system for pigs. Automated monitoring and 
control systems implemented in pig farm complexes 
provide real-time information and supervision for 
each regulator within each production hall. This sys-
tem allows the monitoring of microclimate parame-
ters, enabling printing reports that can be conveniently 
utilized. Furthermore, the automated feeding system 
for pigs operates as an integrated system that enables 
continuous and accurate tracking and recording of 
feed consumption by each animal, even within group 
housing. This functionality was achieved through a 
network of feeding stations connected to a personal 
computer.

Managing the system is both convenient and 
trouble-free because it functions through a PC inter-
face, and remote maintenance is feasible with the aid 
of modern interfaces. Moreover, these production pro-
cesses can be seamlessly integrated into databases to 
facilitate pig farming planning.
Cost–benefit analysis

The provided cost–benefit analysis provided in 
Table-2 is a simplified approach that may not encom-
pass all possible costs and benefits. This section pro-
vides an overview of the potential applications and 

benefits of an automated pig feeding system. The 
results of this basic calculation indicate that the bene-
fits outweigh the costs, suggesting that implementing 
such a system may be advantageous.
Discussion
Cost–benefit analysis

Cost–benefit analysis plays a crucial role in eval-
uating the implementation and operation of an auto-
mated pig feeding system, even for pig farms with 
approximately 500 pigs. Although the existing liter-
ature may not provide a comprehensive cost–benefit 
analysis specific to such systems, valuable insights 
can still be derived from related research that high-
lights quantifiable benefits. Table-3 [11–13] presents 
a compilation of the potential benefits supported by 
reputable sources, which served as a starting point for 
assessing the cost–benefit analysis of the automated 
pig feeding system.

It is worth noting that the approach adopted in this 
study differs from that proposed by Pham et al. [14], 
who focused on predicted calculations of pig body 
weight within specific timeframes using computer 
simulations of an automated pig feeding system. 
Instead, our approach aimed to provide a compre-
hensive perspective on the potential implementation 
of the system by considering the various benefits and 
costs associated with its adoption.

Automated pig feeding systems can address several 
problems and provide solutions to improve pig farming 
operations. The following are some common problems 
that an automated pig feeding system can help solve.

Accurate feed management and feed monitoring
Garrido-Izard et al. [11] conducted a study 

using data obtained from electronic feeding stations 
and reported an average feed efficiency of 0.434 for 
pigs. Applying this finding to farms that implement 

Figure-2: Schematic diagram of the automated control and management system of a pig farm.
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automatic feeding systems, pigs can be expected 
to achieve the same weight or growth with a lower 
amount of feed if the farm’s previous feed efficiency 
was lower than 0.434.

Automated feeding systems enable the precise 
control of the quantity and timing of feed provided to 
each pig. This ensures optimal nutritional levels, as 
highlighted by Gaillard et al. [3]. The capability of 
the system to track and monitor individual feed intake 
allows for improved assessment of performance 
and behavior, as emphasized by Arcidiacono et al. [9], 
facilitating the detection of changes in feeding behavior.

Enhanced animal welfare
When considering real-life companies and their 

experiences with automated pig feeding systems, it 
has been stated that the average annual number of 
births on a sow farm can be increased to 2.40 per year 
as a result of the beneficial effects of implementing 
the entire system [12]. Factors such as precise feed 
delivery, individualized feeding, optimized nutrition, 
and enhanced monitoring of sow health and behavior 
can positively affect sow fertility and productivity.

Automated feeding systems promote animal 
welfare by ensuring consistent access to feed, reduc-
ing stress during feeding, and minimizing the compe-
tition among pigs for food. According to Georgsson 
and Svendsen [15], feeding systems that create high 
levels of competition can have negative effects. 
Furthermore, Benjamin and Yik [2] suggested that 
remote livestock monitoring, such as through auto-
mated systems, enables the quantitative and early 
detection of welfare issues, allowing stockpersons to 
intervene promptly and address concerns.

Improved labor efficiency
Papandroulakis et al. [13] conducted a study on 

automatic hatchery feeding systems and estimated 
that such systems could reduce labor requirements 
by approximately 30%–40%. Although their research 
specifically focused on hatcheries, the principle of 
labor automation in feeding activities can be applied to 
similar automatic feeding systems for pigs. Therefore, 

their findings may be adopted as a reference point 
for understanding the potential labor reduction in an 
automated pig feeding system. Instead of manually 
feeding each pig individually, the automatic feeding 
system takes care of the feeding process, allowing the 
farm staff to focus on other important tasks.

Data collection and data analysis
Automated feeding systems generate a wealth of 

data related to feed consumption, growth rates, and 
feeding behaviors [2]. This wealth of information can 
be leveraged through effective data management and 
analysis, allowing farmers to make informed deci-
sions and optimize their feeding strategies. However, 
it is noteworthy that the accuracy and reliability of the 
collected data heavily rely on the chosen technology, 
particularly the sensors employed [16].
Conclusion

This study presents a design for an automated 
pig feeding system capable of transforming current 
practices owing to its ability to enhance the feeding 
process, optimize feed utilization, and boost overall 
operational efficiency. A thorough cost–benefit anal-
ysis indicates that the advantages of this innovation 
outweigh its costs. This suggests the feasibility of 
adopting such a system and emphasizes its economic 
prudence for farms. These findings align with and 
support the expanding trend toward automated pig 
feeding systems, signaling a considerable evolution in 
contemporary farming practices.
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Table-2: Simplified cost–benefit analysis.

S. No. Cost USD S. No. Benefit USD

1 Purchase of equipment 30,000 1 Improved feed efficiency 44,000
2 Installation expenses 2,000 2 Enhanced reproductive performance 45,000
3 Maintenance and repair 1,500 3 Labor savings 17,000
4 Software 1,000
5 Training 2,000

Total 36,500 106,000

Table-3: Potential benefits of automated pig feeding systems.

Variable Reference Coefficient

Improved feed efficiency Garrido‑Izard et al. [11] 0.434 (the average feed efficiency estimation)
Enhanced reproductive 
performance

Automatic Feeding System of 
Sows‑Intelligent Feeding [12]

2.4 (the average annual number of births)

Labor savings Papandroulakis et al. [13] 30%–40% (decreased labor requirement for feeding)



Veterinary World, EISSN: 2231-0916� 2209

Available at www.veterinaryworld.org/Vol.16/November-2023/4.pdf

Acknowledgments

The study was funded by the Committee of 
Science of the Ministry of Education and Science of 
the Republic of Kazakhstan (Grant No. AP09058680): 
“The effectiveness of digitalization of the develop-
ment of intensive pig farming in the Kostanay region.”
Competing Interests

The authors declare that they have no competing 
interests.
Publisher’s Note

Veterinary World remains neutral with regard 
to jurisdictional claims in published institutional 
affiliation.
References
1.	 Sekaran, U., Lai, L., Ussiri, D.A.N., Kumar, S. and Clay, S. 

(2021) Role of integrated crop-livestock systems in improv-
ing agriculture production and addressing food security -a 
review. J. Agric. Food Res., 5: 100190.

2.	 Benjamin, M. and Yik, S. (2019) Precision livestock farm-
ing in swine welfare: A  review for swine practitioners. 
Animals (Basel), 9(4): 133.

3.	 Gaillard, C., Brossard, L. and Dourmad, J.Y. (2020) 
Improvement of feed and nutrient efficiency in pig produc-
tion through precision feeding. Anim. Feed Sci. Technol., 
268: 114611.

4.	 Slader, R.W. and Gregory, A.M.S. (1988) An automatic 
feeding and weighing system for ad libitum fed pigs. 
Comput. Electron. Agric., 3(2): 157–170.

5.	 Schettino, D.N., Abdrakhmanov, S.K., Beisembayev, K.K., 
Korennoy, F.I., Sultanov, A.A., Mukhanbetkaliyev, Y.Y., 
Kadyrov, A.S. and Perez, A.M. (2021) Risk for African swine 
fever introduction into Kazakhstan. Front. Vet. Sci., 8: 605910.

6.	 Yessymkhanova, Z., Niyazbekova, S., Tochieva, L., 
Goigova, M., Varsin, V., Varaksa, N. and Zubets, A. (2021) 

Livestock products of households in ensuring food security 
in Kazakhstan. E3S Web Conf., 284: 02020.

7.	 Ospanov, A., Ostrikov, A., Vasilenko, V., Timurbekova, A. 
and Zhalelov, D. (2022) Thermomechanical processing of 
components of combined feeds by the expansion method. 
Potravinarstvo Slovak J. Food Sci., 16: 296–306.

8.	 Dambaulova, G.K., Lilimberg, S.L., Madin, V.A. and 
Abdrakhmanova, G.T. (2022) Meta-analysis of the potential 
of Kazakhstani pork in the global market of meat products: 
Problems and prospects. Vet. World, 15(11): 2705–2714.

9.	 Arcidiacono, C., Porto, S.M.C., Mancino, M. and 
Cascone,  G. (2017). Development of a threshold-based 
classifier for real-time recognition of cow feeding and 
standing behavioural activities from accelerometer data. 
Comput. Electron. Agric., 134: 124–134.

10.	 Dambaulova, G.K., Lilimberg, S.I. and Madin, V.A. (2021) 
Rational use of feed as a factor in the growth of animal pro-
ductivity in pig farms. Probl. Agrimarket, 3: 92–99.

11.	 Garrido-Izard, M., Correa, E.C., Requejo, J.M., 
Villarroel, M. and Diezma, B. (2022) Cleansing data from 
an electronic feeding station to improve estimation of feed 
efficiency. Biosyst. Eng., 224: 361–369.

12.	 Automatic Feeding System of Sows-Intelligent Feeding. 
(2020) Available from: https://www.farming-machine.
com/livestock-machinery/pig/automatic-feeding-system. 
Retrieved on 06-06-2023.

13.	 Papandroulakis, N., Dimitris, P. and Pascal, D. (2002) An 
automated feeding system for intensive hatcheries. Aquacu. 
Eng., 26(1): 13–26.

14.	 Pham, L.M., Nguyen-Ba, H., Nguyen, H.S. and Le, H.H. 
(2021) Simulation of Precision Feeding Systems for Swine. 
In: 13th  International Conference on Knowledge and 
Systems Engineering (KSE). IEEE, Piscataway, p1–6.

15.	 Georgsson, L. and Svendsen, J. (2002) Degree of compe-
tition at feeding differentially affects behavior and perfor-
mance of group-housed growing-finishing pigs of different 
relative weights. J. Anim. Sci., 80(2): 376–383.

16.	 Maselyne, J., Saeys, W. and Van Nuffel, A. (2015) Review: 
Quantifying animal feeding behaviour with a focus on pigs. 
Physiol. Behav., 138: 37–51.

********




