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Abstract

Information and Communication Technology (ICT) presents immense opportunities for
revolutionizing livestock production practices, enhancing efficiency, and improving outcomes
across the value chain. This review provides a concise examination of the potentials of ICT in
livestock production. By leveraging on ICT tools, farmers can monitor animal health, optimize
feed management, and enhance breeding programs with unprecedented precision. Moreover, ICT
enables real-time data collection and analysis, empowering farmers to make informed decisions,
mitigate risks, and maximize productivity. Additionally, ICT facilitates market access, enabling
farmers to access vital information, connect with buyers, and streamline transactions. Despite its
promising benefits, challenges such as infrastructure limitations and digital literacy barriers need
to be addressed for widespread adoption and equitable access. Embracing ICT is key to fostering

sustainable, resilient, and technology-driven livestock production systems in the digital era.
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Introduction
Livestock production plays a crucial
role in global food security, providing
a significant source of protein and essential
nutrients for human consumption. However,
traditional methods of livestock management
often face challenges such as inefficiency,
resource wastage, and limited access to timely
information. In recent years, the integration of
Information and Communication Technology
(ICT) into livestock production systems has
emerged as a promising solution to address
these challenges (Okoro ef al., 2011).

ICT encompasses a wide range of tools and
technologies that facilitate the collection, storage,
processing, and dissemination of information.
In the context of livestock production, ICT can
revolutionize various aspects of management,
including animal health monitoring, feed
management, reproduction management, and
market access (Okoro ef al., 2011). One of the
key potentials of ICT in livestocks production
lies in its ability to enhance productivity and
efficiency. By leveraging data analytics and
decision support systems, farmers can make
informed decisions regarding breeding, feeding,
and disease management, leading to improved

animal performance and resource utilization
(Umesh et al., 2023).

In addition to improving productivity,
ICT also plays a significant role in ensuring
animal welfare and health. Use of ICT to
remotely deliver veterinary services, expertise,
and information to livestock producers and
animal health-care (Telemedicine) and remote
consultation platforms enable veterinarians
to provide timely advice and diagnoses,
reducing the need for physical intervention and
minimizing stress on animals (Meena and Singh,
2013). ICT-based disease surveillance systems
enable early detection and rapid response to
disease outbreaks, thereby reducing the spread
of infectious diseases and minimizing economic
losses.

Despite the numerous potentials of ICT in
livestock production, there are still challenges
and barriers to its widespread adoption, these
include; inadequate technically competent
personnel in using ICT tools, problems with
ICT tool maintenance, Interruptions in Internet
connectivity and the problem of viruses and
junk mails were the major constraints faced in
the use of ICT tools (Chakraborty et al., 2018;
Sasidhar and Sharma, 2011).
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The integration of ICT into livestock
production holds great promise for improving
productivity, efficiency, and sustainability.
Farmers can optimize management practices,
enhance animal welfare, and contribute to the
resilience of agricultural systems in the face
of global challenges such as climate change
and food security. Thus, further research and
investment in ICT for livestock production
are warranted to unlock its full potentials and
ensure the long-term viability of the livestock
sector (Jaiswal ef al., 2023).

Information and Communication
Technology (ICT) in livestock production is
crucial for several reasons. Firstly, ICT offers
innovative solutions to enhance productivity,
efficiency, and sustainability in the livestock
sector. By leveraging technologies such as
data analytics and remote monitoring systems,
farmers can optimize feeding regimes, monitor
animal health in real-time, and mitigate disease
outbreaks more effectively. Additionally, ICT
facilitates access to vital information and
market opportunities, empowering farmers
with knowledge to make informed decisions
and improve their livelihoods. Understanding
the full scope of ICT's capabilities in livestock
production is paramount for policymakers,
researchers, and stakeholders to implement
tailored  strategies that harness these
advancements for the benefit of both farmers
and the broader agricultural landscape. The
objectives of this review therefore, are to assess
the potentials of ICT technologies in livestock
management practices, identify the challenges
and barriers hindering the adoption of ICT
in the livestock sector and also to propose
practical strategies to enhance the integration of
ICT for improved productivity, efficiency, and
sustainability in livestock production.

Livestock Production

Livestock production constitutes a vital
component of global agriculture, contributing
significantly to food security, rural livelihoods,
and economic development (Rao et al., 2003;
Birthal and Ali 2005; Umesh et al., 2023).
The sector encompasses the rearing of various
domesticated animals, including cattle, poultry,
sheep, goats, and pigs, for the production of

meat, milk, eggs, wool, and other by-products.
Livestock production systems vary widely
across regions and are influenced by factors
such as climate, geography, cultural practices,
and market demand (Okoro et al., 2011).
Livestock play multifaceted roles in
agricultural systems, serving as a source of high-
quality protein, essential nutrients, and valuable
non-food products such as leather and wool
(Murphy and Allen, 2003). Moreover, livestock
contribute to nutrient cycling and soil fertility
through their grazing and manure deposition,
thereby enhancing the productivity and
sustainability of mixed crop-livestock systems.
In many developing countries, livestock serve
as a form of insurance against crop failure and
provide a critical source of income and assets
for smallholder farmers (Hoddinott, 2006). In
mixed crop-livestock systems, draught animals
also function as farm equipment, providing
traction power in transportation and crop
production activities, as well as hired out for
income generation (Powell et al., 1998).

Challenges in Livestock Production

The growth and sustainability of the
livestock sector are confronted by various
challenges, including environmental
degradation, resource competition, animal
diseases, and socio-economic inequities (Okoro
et al., 2011; Umesh et al., 2023). In response
to these challenges, there is growing interest
in sustainable intensification approaches that
seek to enhance the productivity and efficiency
of livestock production while minimizing
environmental impacts and safeguarding animal
welfare (Jama et al., 2007). This includes the
adoption of integrated crop-livestock systems,
agroecological practices, and precision livestock
farming technologies that optimize resource use,
reduce greenhouse gas emissions, and improve
resilience to climate change. Furthermore, there
is increasing recognition of the importance of
promoting inclusive and equitable livestock
value chains that empower smallholder farmers,
enhance market access, and promote gender
equality (Okoro et al., 2011).

Importance of ICT in Livestock Production
The importance of ICT in livestock
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production cannot be overstated, as it offers
numerous benefits that enhance efficiency,
productivity, and sustainability across the entire
value chain (Jaiswal ef al., 2023). ICT tools and
solutions play a pivotal role in modernizing
traditional livestock management practices,
empowering farmers with access to real-time
information, data-driven  decision-making,
and innovative solutions to address complex
challenges.

One of the main advantages of ICT in
livestock production is its ability to improve
animal health management. Through the use
of remote monitoring devices, sensors, and
data analytics, farmers can closely monitor the
health status of their animals, detect early signs
of diseases, and implement timely interventions
to prevent outbreaks and minimize losses.
Additionally, telemedicine platforms enable
farmers to consult with veterinarians remotely,
access expert advice, and receive guidance on
diagnosis, treatment, and preventive measures,
particularly in remote or underserved areas
(Delgado et al., 2001; Burger, 2003; Meena and
Singh, 2013).

ICT facilitates  precision  livestock
farming, allowing farmers to optimize resource
utilization, minimize inputs, and maximize
outputs. Automated feeding systems, for
example, can adjust feed rations based on
individual animal requirements, leading to
improved feed efficiency and growth rates.
Similarly, environmental monitoring sensors
help farmers monitor and control factors such as
temperature, humidity, and ventilation, creating
optimal conditions for animal welfare and
performance (Santos, 2002; Conte ef al., 2005;
Garner et al., 2005).

ICT also plays a crucial role in enhancing
farm management and decision-making
processes. Through the use of farm management
software and data analytics platforms, farmers
can track key performance indicators, analyze
trends, and make informed decisions regarding
breeding, feeding, and herd health management.
Moreover, ICT solutions enable traceability
and transparency throughout the supply chain,
ensuring product quality, safety, and compliance
with regulatory standards (Adhiguru et al.,
2009; Galloway and Mochrie, 2005).

In addition to improving on-farm efficiency,
ICT facilitates market access and value
chain integration for livestock producers.
Online platforms, mobile applications, and
e-commerce channels connect farmers with
buyers, processors, and consumers, enabling
efficient marketing, pricing, and distribution of
livestock products. Furthermore, ICT enables
the implementation of traceability systems,
product certification, and quality assurance
mechanisms, enhancing consumer confidence
and market competitiveness.

ICT tools for Livestock Management
Livestock Tracking Systems

Livestock  tracking systems utilize
technologies such as Geographical Positioning
System (GPS), Radio Frequency Identification
(RFID), and satellite imagery to monitor the
movement and location of animals in real-time
(William and Matern, 2018). These systems
enable farmers to track individual animals,
manage grazing patterns, and prevent loss
or theft. By implementing livestock tracking
systems, farmers can improve herd management
practices, enhance security, and optimize land
use.

Remote Monitoring and Sensing Technologies

Remote = monitoring and  sensing
technologies encompass a wide range of tools
such as drones, cameras, and environmental
sensors that enable farmers to monitor livestock
and environmental conditions from a distance
(Nirmala et al., 2023). These technologies
provide valuable insights into animal behavior,
health status, and environmental factors such
as temperature, humidity, and air quality. By
collecting and analyzing data remotely, farmers
can identify potential issues early, implement
timely interventions, and optimize management
practices for improved productivity and welfare.

Automated Feeding Systems

Automated feeding systems utilize
technology to deliver feed to livestock in a
controlled and efficient manner (Nirmala ef al.,
2023; William and Matern, 2018). These systems
can be programmed to adjust feed rations based
on individual animal requirements, feeding
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behavior, and growth stage. By automating
the feeding process, farmers can reduce labor
costs, minimize feed wastage, and improve
feed efficiency. Additionally, automated feeding
systems enable precise control over nutrient
intake, leading to better growth performance
and overall health of the animals (Alioune,
2003; Okoro et al., 2011).

Health Monitoring and Disease Management

Health monitoring and disease management
systems utilize various ICT tools such as
wearable sensors, biosecurity cameras, and
electronic health records to monitor the health
status of livestock and implement preventive
measures (Jaiswal et al., 2023; Nirmala et
al., 2023; Martinez-Fernandez et al., 2019).
These systems enable early detection of
diseases, prompt intervention, and effective
disease management strategies. By integrating
health monitoring technologies into livestock
management practices, farmers can reduce the
prevalence of diseases, minimize the use of
antibiotics, and improve overall animal welfare.

Data Analytics and Decision Support Systems

Data analytics and decision support systems
leverage advanced algorithms and machine
learning techniques to analyze large volumes of
data collected from various sources, including
sensors, monitoring devices, and historical
records (Gao et al., 2019). These systems provide
farmers with actionable insights, predictive
models, and recommendations to support
decision-making processes related to breeding,
feeding, disease management, and resource
allocation. By harnessing the power of data
analytics, farmers can optimize management
practices, improve productivity, and enhance
the sustainability of their operations (Nirmala et
al., 2023).

Applications of ICT in Livestock Production
Livestock Health and Welfare
1. Disease Surveillance and Early Detection
ICT applications play a crucial role in
disease surveillance and early detection by
enabling real-time monitoring of livestock
health parameters and detecting anomalies that
may indicate the presence of diseases (Jaiswal

et al., 2023; Gong et al., 2021). For example,
remote sensing technologies and data analytics
algorithms can analyze environmental factors,
animal behavior patterns, and physiological
parameters to identify potential health risks and
disease outbreaks. By implementing disease
surveillance systems, farmers can take proactive
measures to prevent the spread of diseases,
minimize economic losses, and safeguard animal
welfare. ICT is used in a variety of ways for
animal health management, disease prevention,
livestock nutrition, herd management, and milk
marketing (Jaiswal et al., 2023; Meena and
Singh, 2013).

2. Telemedicine and Remote Consultation

Telemedicine and remote consultation
platforms enable farmers to access veterinary
services and expert advice remotely, overcoming
geographical barriers and improving access
to healthcare for livestock (Jaiswal et al,
2023). Through video conferencing, mobile
applications, and online platforms, farmers can
consult with veterinarians, receive diagnoses,
and access treatment recommendations without
the need for physical visits. Telemedicine not
only saves time and reduces costs but also
facilitates timely interventions, particularly in
remote or underserved areas where access to
veterinary services may be limited.

3. Wearable Sensors and Health Monitoring

Devices

Wearable sensors and health monitoring
devices enable continuous monitoring of
livestock health parameters such as heart rate,
body temperature, and activity levels (William
and Matern, 2018). These devices, typically
attached to animals' bodies or collars, collect
real-time data and transmit it wirelessly to
monitoring systems for analysis. By monitoring
changes in vital signs and behavior patterns,
farmers can detect early signs of health problems,
such as illness or stress, and intervene promptly
to prevent complications. Wearable sensors also
enable remote tracking of animals' movements
and behavior, facilitating better management
practices and enhancing animal welfare. By
leveraging ICT applications in livestock health
and welfare, farmers can enhance disease
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management, improve access to veterinary
services, optimize management practices, and
ensure the well-being of their animals. These
technologies contribute to sustainable livestock
production by reducing the prevalence of
diseases, minimizing the use of antibiotics, and
promoting efficient resource utilization.
Improving Livestock Productivity and
Efficiency
1. Precision Livestock Farming

Precision livestock farming (PLF) utilizes
ICT tools and sensors to monitor individual
animals, optimize management practices,
and maximize production efficiency while
minimizing environmental impacts (Yin et al.,
2020). PLF technologies include automated
feeding systems, environmental sensors, and
wearable devices that track animal behavior,
health status, and performance indicators in
real-time. By collecting and analyzing data on
feed intake, growth rates, and health parameters,
farmers can tailor management practices to
meet the specific needs of each animal, leading
to improved productivity and welfare (Okoro et
al., 2011).

2. Feed Management Systems

ICT-based feed management systems
utilize technology to optimize feed formulation,
delivery, and utilization, leading to improved
feed efficiency and animal performance
(Jaiswal et al., 2023; Meena and Singh,
2013). These systems integrate data on feed
ingredients, nutritional requirements, and
animal characteristics to formulate balanced
diets that meet the specific needs of each
animal. Automated feeding systems can
adjust feed rations based on real-time data on
feed intake, growth rates, and environmental
conditions, ensuring optimal nutrient utilization
and minimizing feed wastage. By optimizing
feed management practices, farmers can reduce
feed costs, improve growth rates, and enhance
overall productivity.

Reproduction Management

ICT solutions for reproduction
management enable farmers to monitor and
optimize breeding programs, fertility rates, and

reproductive performance in livestock herds
(Jinu et al., 2021; Liu and Li, 2020). These
solutions encompass a range of tools such as
reproductive health monitoring devices, estrus
detection systems, and artificial insemination
technologies. By collecting and analyzing
data on reproductive parameters such as estrus
behavior, ovulation timing, and pregnancy rates,
farmers can identify opportunities to improve
breeding efficiency, reduce calving intervals, and
increase reproductive success (Jinu et al., 2021;
Wathes et al., 2008). By enhancing reproduction
management practices, farmers can maximize
genetic potential, optimize herd productivity,
and achieve sustainable production goals.

Marketing and Supply Chain Management
1. Online Platforms for Buying and Selling

Livestock

ICT-based online platforms provide a digital
marketplace for farmers, traders, and buyers to
buy and sell livestock, facilitating transparent
and efficient transactions (FAO, 2016; Meena and
Singh, 2013). These platforms enable farmers to
showcase their livestock products, connect with
potential buyers, and negotiate prices without
the need for physical presence. By eliminating
geographical barriers and intermediaries, online
platforms create opportunities for farmers to
access wider markets, obtain better prices,
and increase profitability (Jaiswal et al., 2023;
Kumar et al., 2019) and ensure safe and high-
quality products reach the consumers (Adhiguru
et al., 2009). Additionally, online platforms
provide valuable information on market trends,
prices, and demand-supply dynamics, enabling
farmers to make informed decisions and
optimize marketing strategies (Abraham, 2007;
Jensen, 2007).

2. Traceability ~ Systems and  Product

Certification
ICT-based traceability systems utilize
technologies such as Radio Frequency

Identification (RFID) tags, barcodes, to track
and trace the movement of livestock products
along the supply chain (FAO, 2018; Meena and
Singh, 2013; Verbeke, 2001). These systems
enable farmers, processors, and consumers to
verify the origin, quality, and safety of products,

Tanzania Journal of Agricultural Sciences (2024) Vol. 23 No. 02, 268-277



273 Rotimi et al.

ensuring compliance with regulatory standards
and certification requirements. By implementing
traceability systems, farmers can enhance
transparency, build trust with consumers,
and differentiate their products in the market.
Traceability systems provide valuable data for
product recalls, quality control, and market
analysis, enabling stakeholders to respond
quickly to food safety incidents and market
demands.

3. Supply Chain Optimization

ICT-based supply chain optimization
solutions leverage data analytics, predictive
modeling, and optimization algorithms to
streamline supply chain processes, minimize
costs, and improve efficiency (Saravanan ef al.,
2021; Gulati et al.,2007). These solutions enable
farmers, processors, distributors, and retailers
to collaborate effectively, coordinate logistics,
and synchronize production and distribution
activities. By integrating supply chain data
from various sources, including inventory
management systems, transportation networks,
and market demand forecasts, stakeholders can
identify opportunities for improvement, optimize
resource allocation, and reduce waste (William
and Matern, 2018). Supply chain optimization
solutions also enhance agility and resilience,
enabling stakeholders to adapt quickly to market
disruptions, changes in consumer preferences,
and regulatory requirements. By leveraging ICT-
based marketing and supply chain management
solutions, farmers can access wider markets,
ensure product quality and safety, and optimize
supply chain processes for improved efficiency
and profitability. These technologies empower
stakeholders with real-time data, visibility, and
collaboration tools to enhance transparency,
traceability, and resilience throughout the
supply chain. Ultimately, ICT-based solutions
enable farmers to maximize value creation,
meet consumer demands, and contribute to
sustainable development in the livestock sector
(Jaiswal et al., 2023).

Challenges and Barriers to ICT Adoption
Challenges and barriers to ICT adoption in

livestock production is crucial for understanding

the factors that may hinder the implementation

of these technologies.

Infrastructure Limitations

One of the primary challenges to ICT
adoption in livestock production is the lack
of adequate infrastructure, particularly in
rural and remote areas where access to
reliable internet connectivity, electricity, and
telecommunications networks may be limited
(William and Matern, 2018; Alemayehu et al.,
2020). Without proper infrastructure, farmers
may face difficulties in accessing and utilizing
ICT tools and services, hindering their ability to
benefit from technology-driven solutions.

Affordability and Cost Considerations

The cost of ICT hardware, software, and
services can be prohibitive for smallholder
farmers and resource-constrained agricultural
enterprises (CTA, 2003; Willaim and Matern,
2018; Mdoda and Mdiya, 2022). Additionally,
ongoing maintenance, training, and support
costs associated with ICT implementation can
pose financial burdens for farmers, particularly
those with limited financial resources or low-
profit margins. High upfront costs and uncertain
returns on investment may deter farmers from
adopting ICT solutions, even if they recognize
their potential benefits.

Digital Literacy and Skills Gap

Another significant barrier to ICT adoption
in livestock production is the lack of digital
literacy and technical skills among farmers,
extension workers, and other stakeholders
(CTA, 2003; Willaim and Matern, 2018; Mdoda
and Mdiya, 2022). Many farmers may lack the
necessary knowledge and training to effectively
use ICT tools and navigate digital platforms.
Moreover, language barriers, illiteracy, and
cultural factors may further impede the uptake
of technology, particularly among older and
less-educated farmers.

Data Privacy and Security Concerns
Concerns about data privacy, security, and
confidentiality may also hinder ICT adoption in
livestock production (Saravanan et al., 2021).
Farmers may be reluctant to share sensitive
information, such as production data, financial
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records, or genetic information, due to fears of
data breaches, unauthorized access, or misuse of
data by third parties. Moreover, the complexity
of data privacy regulations and the lack of clear
guidelines for data management and protection
may create uncertainty and distrust among
farmers regarding the use of ICT solutions.
However, Willaim and Matern (2018), in their
study, reported that security concerns is not one
of the challenges influencing adoption of ICT in
rural areas.
Fragmented Value Chains and
Interoperability Issues

The fragmentation of livestock value
chains and the lack of interoperability between
different ICT platforms and systems can present
challenges for seamless data exchange and
collaboration among stakeholders. Moreover,
the absence of common standards and protocols
for data sharing and integration may hinder
efforts to achieve interoperability and create
silos of information within the livestock sector.
Addressing these challenges and barriers
to ICT adoption in livestock production
requires concerted efforts from policymakers,
development  agencies,  private  sector
stakeholders, and civil society organizations.
Strategies for overcoming these challenges
may include investments in infrastructure
development, subsidies or incentives to reduce
the cost of ICT adoption, capacity-building
programs to enhance digital literacy and skills,
and the development of comprehensive data
privacy and security frameworks. Moreover,
fostering  collaboration and partnerships
between different stakeholders and promoting
a conducive policy environment that supports
ICT innovation and entreprencurship can
help unlock the full potential of technology in
transforming the livestock sector (Gulati et al
2007; Okoro et al., 2011; Meena and Singh,
2013; Katunyo et al., 2018).

Strategies For Overcoming Barriers and
Promoting ICT Adoption

Overcoming barriers and promoting ICT
adoption in livestock production requires a
multifaceted approach that addresses technical,
financial, social, and policy-related challenges.

Some of the strategies for overcoming barriers
and promoting ICT adoption include the
following:

Infrastructure Development

Investments in improving infrastructure,
such as expanding access to reliable
internet  connectivity, electricity, and
telecommunications networks, are essential for
facilitating ICT adoption in rural and remote
areas. Governments, development agencies, and
private sector stakeholders should collaborate
to upgrade existing infrastructure and extend
coverage to underserved areas, enabling farmers
to access and utilize ICT tools and services
effectively.

Financial Support and Incentives

Providing financial support and incentives,
such as subsidies, grants, and low-interest loans,
can help alleviate the financial burden associated
with ICT adoption for farmers, particularly
smallholders and resource-constrained
enterprises. Governments, development banks,
and agricultural cooperatives can offer financial
assistance to farmers for purchasing hardware,
software, and ICT services, as well as for
training and capacity-building initiatives.

Capacity Building and Training

Training initiatives should focus on
familiarizing participants with ICT tools and
platforms, providing hands-on experience, and
building confidence in using technology for farm
management, marketing, and decision-making.
Extension services, agricultural universities,
and private sector organizations can collaborate
to deliver training programs tailored to the needs
of different target groups.

Data Privacy and Security Measures

Governments should enact legislation
and regulations to protect farmers' data rights,
establish guidelines for data management
and protection, and enforce penalties for data
breaches and misuse. ICT providers and service
providers should adhere to industry best practices
for data security, encryption, and access control
to safeguard sensitive information.
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Stakeholder Collaboration and Partnerships
Multi-stakeholder platforms can serve
as forums for knowledge sharing, resource
mobilization, and coordination of efforts
to promote ICT solutions. Public-private
partnerships can leverage the strengths and
expertise of different actors to develop and
deploy ICT tools and services that address the
specific needs and challenges of farmers.

Policy Support and Enabling Environment

Governments should develop policies
and regulatory frameworks that incentivize
investment in ICT infrastructure, research and
development, and digital entrepreneurship.
Policy measures such as tax incentives,
regulatory sandboxes, and innovation grants
can stimulate private sector investment and
innovation in ICT solutions for agriculture.
Byimplementing these strategies inacoordinated
and holistic manner, stakeholders can overcome
barriers and promote ICT adoption in livestock
production, unlocking the full potential of
technology to enhance productivity, efficiency,
and sustainability in the sector.

Conclusion

The potentials of Information and
Communication Technology (ICT) in livestock
production are vast and transformative, offering
innovative solutions to address key challenges
and unlock new opportunities for farmers
worldwide. By harnessing the power of digital
technologies, farmers can optimize management
practices, improve productivity, and enhance
the sustainability of their operations. ICT tools
such as remote monitoring devices, automated
feeding systems, and precision livestock farming
technologies enable farmers to monitor animal
health, optimize feed utilization, and create
optimal environmental conditions, leading to
improved animal welfare and performance.
Additionally, ICT solutions facilitate market
access, supply chain integration, and value chain
optimization, enabling farmers to connect with
buyers, access information on market trends,
and obtain better prices for their products.

ICT adoption in livestock production
has the potential to contribute to broader
development goals, poverty reduction, food

security, and improvement of rural livelihoods.
By empowering farmers with access to real-
time information, decision support tools,
and market opportunities, ICT can enhance
resilience, reduce vulnerabilities, and improve
the livelihoods of smallholder farmers and
rural communities. Furthermore, ICT-driven
innovations in livestock production have the
potential to promote sustainable intensification,
mitigate environmental impacts, and adapt to
climate change challenges. On the whole, the
integration of ICT into livestock production
holds promise for transforming traditional
farming practices, improving efficiency,
and promoting inclusive and sustainable
development in the livestock sector.
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