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Session Objectives and Agenda

Analyze the transformation 
of Botswana's Lobu Small 
Stock Farm (LSF) into a 
"Centre of Excellence" for 
smart agriculture.

Examine the specific smart 
technologies deployed by 
UNECA, IFAD, and partners to 
enhance productivity, 
resilience, and sustainability.

Quantify the measurable 
impacts of this digital 
transformation (e.g., water 
savings, productivity gains).

Synthesize how the Lobu 
model serves as a 
"blueprint" for activating 
AfCFTA-ready regional value 
chains through frontier 
technologies.



Comparative advantages in the small-stock sector

The small-stock sector 
(goats, sheep, poultry) is 
critical for rural 
livelihoods in Africa

Accessible assets for 
poor and land-
constrained households 
require little land, lower 
feeds, and fewer financial 
inputs.

Reliable and flexible 
income: it can be 
reproduced quickly and 
can be sold individually, 
providing regular, 
essential cash flows.

Nutrition and food 
Security: improve 
household diets or sell 
surplus to buy other 
foods, strengthening 
nutritional resilience.

Comparative advantages in the small-stock sector



Comparative advantages in the small-stock sector

Climate and environmental 
adaptability: generally more 
tolerant of drought and heat than 
cattle, their resilience makes 
them essential to livelihoods 
affected by climate change.

Women’s economic 
empowerment: In many 
African cultures, women 
traditionally manage poultry, 
goats, and sheep, giving 
them control over small but 
crucial household income 
streams.

Market opportunities and 
value chains: demand for 
goat meat, mutton, pork, and 
poultry is rising across 
African cities.

Risk management and 
household resilience: 
Compared to cattle, small 
stock reproduce faster and 
recover quickly after drought 
or disease outbreaks.

Comparative advantages in the small-stock sector



The Small Stock Sector and the AfCFTA

The small-stock sector is critical for rural livelihoods but faces several 
challenges, such as low productivity, water scarcity, weak market access, 
financial constraints, policy and institutional gaps.

To address these challenges, the AfCFTA presents opportunities such as 
access to markets and value chains, particularly in processed agricultural 
goods (e.g., meat, leather).

Unlocking these opportunities under AfCFTA requires building the 
capacity of farmers in the small stock sector to increase productivity and 
value addition, to meet export compliance standards, and to remain 
competitive in the market. 

The Small Stock Sector and the AfCFTA



Strategic Context: Botswana's 4IR & The AfCFTA

Lobu transformation is a core 
component of Botswana's 

Vision 2036 and its national 
strategy to embrace the Fourth 

Industrial Revolution (4IR).

The beef sector in Botswana is 
well positioned in regional and 
global markets and therefore 

provides a model for replicating 
or enhancing livestock value 

chains across the region. 

The country's livestock sector 
has a robust traceability system 

and infrastructure that help 
prevent wildlife interference, 

thereby enhancing disease 
control and management. 

Furthermore, Botswana has a 
track record of export 

proficiency, with the Botswana 
Meat Commission having led 

exports for 70 years.

Certifications of beef from 
Botswana as meeting various 

international standards, 
including the Brand Reputation 

through Compliance Global 
Standard of the British Retail 

Consortium.

The Livestock Sector in Botswana



The Lobu Transformation: A Centre of Excellence

Botswana’s LSSF 
was established in 
1978 to support 
farmers in the 
Kgalagadi District 
with top breeds of 
Karakul sheep.

Vision: to 
transform the farm 
into a "Centre of 
Excellence" for 
modern, resilient, 
and smart small-
stock 
development.

The “How”

Public-Private 
Partnership: Provided 
essential funding and 
technical expertise.

UN Leadership: UNECA 
and IFAD collaborated on 
key technology and 
training components.

Specialized Expertise: 
Involvement of Agri-Tech 
companies for design, 
installation, and 
maintenance of smart 
solutions.

Goals

 Improve 
sustainability, 
competitiveness, 
and climate 
resilience, creating 
a model for the 
entire region.

The Lobu Small Stock Farm (LSSF) towards a Centre of Excellence



Strategic Context: Botswana's 4IR & The AfCFTA

The Economic Commission for Africa, in a strategic partnership 
with IFAD, has supported the Republic of Botswana to execute a 
digital transformation strategy for the Lobu Small Stock Farm 
(LSSF).  

This initiative aimed to remodel LSSF into a Centre of Excellence 
for small stock development by integrating smart technologies 
across its entire value chain from precision livestock farming and 
environmental management to capacity building and data-driven 
information systems to enhance sustainability, animal welfare, 
and competitiveness. 

Lobu Small Stock Farm aimed to integrate best practices and 
smart technologies into facilities management, breeding, 
feeding, animal health, and tracking, all of which help improve 
the quality and quantity of livestock products.  

Background of the initative



Deep Dive: Frontier Technologies Deployed (Part 1)

What it is
A mobile livestock handling unit equipped with:

A crush pen 
A digital livestock scale

RFID tags and an RFID reader (Radio Frequency 
Identification a technology that uses radio 

waves to automatically identify and track tags 
attached to animals or objects)

How it works in practice
Each animal is given an RFID ear tag with a unique ID.

Farmers bring animals into the mobile crush pen, which 
can be transported to remote villages.

The digital scale automatically records weight; the RFID 
reader captures ID.

Data syncs with a phone/tablet.

Why it matters in Africa
Smallholders rarely weigh animals and pricing is guesswork

Accurate weights improve market bargaining power and enable early detection of growth 
problems.

Helps manage nutrition, disease, and breeding.
Mobile design solves the “no infrastructure” challenge in rural areas.

 Mobile Crush Pen, Digital Scale & RFID Reader: Automates the capture 
of individual animal data (weight, ID, health).



Deep Dive: Frontier Technologies Deployed (Part 2)

What it is
A digital platform (mobile/desktop) that stores 

and analyzes:
Births, deaths, mating records

Feed consumption
Vaccination schedules

Weight data
Sales & expenses

How it works in practice
Farmers (or extension workers) enter data manually or 

via automated tools (RFID, scales)
The system generates:
performance reports

breeding recommendations
growth charts

financial summaries

Why it matters in Africa
Most farmers rely on memory; no records = no progress.

Enables data-driven decisions:
Which bucks/rams are the best breeders?

Which animals are unproductive and should be culled?
Which feeding programs work?

Helps attract buyers, banks, and insurance companies (who require records).

 Record-Keeping & Report-Generating Software: The brain of the operation. 
Centralizes data for analysis.



Deep Dive: Frontier Technologies Deployed (Part 3)

What it is
Portable ultrasound scanners used to detect 
pregnancy and assess reproductive health.

How it works in practice
A technician places the scanner on the animal’s 

abdomen.
The screen shows whether the animal is pregnant, how 

far along, and sometimes fetal quantity (single vs 
twins).

Records sync into farm software.

Why it matters in Africa
Traditional pregnancy detection is guesswork, often done too late.

Ultrasound helps farmers:
plan feed use

separate pregnant animals
reduce mortalities

improve breeding intervals

 Ultrasonic Scanning: Modernizes pregnancy detection and genetic program 
management.



Deep Dive: Frontier Technologies Deployed (Part 4)

What it is
A systematic breeding approach focused on 

improving:
growth rate

Fertility
disease resistance

milk production (for goats/sheep)

How it works in practice
Identify top-performing males (bucks/rams).

Use records, ultrasound, and weights to evaluate 
genetic performance.

Breed only the best animals and sell high-quality 
breeding stock.

Why it matters in Africa
Most rural herds use indigenous but low-productivity genetics.

Genetics can increase income dramatically by providing farmers with a premium market
through faster-growing kids/lambs

and higher survival rates

 Stud Genetics: Systematic focus on improving genetics for small stock.



Deep Dive: Frontier Technologies Deployed (Part 5)

What it is
Digital marketplaces where farmers list and sell 

animals (breeding stock, pregnant females, 
high-value males) via:

mobile apps
SMS-enabled systems
WhatsApp integrations

web portals

How it works in practice
Animals are photographed, described, and uploaded 

with verified records.
Buyers bid remotely

 Digital payment and transport are arranged.

Why it matters in Africa
Most farmers sell through local middlemen, losing value in the process.

Online auctions provide:
national market access

transparent pricing
direct sales to breeders and commercial farms

 Animal Online Auction Platform: Digitally links the farm's high-value products 
directly to the market, improving transparency and revenue



 IoT, Precision Agriculture & Resource Management: Sensors track temperature, humidity, 
soil moisture, grazing patterns, etc, to help farmers improve resilience against droughts and 
climate variability. It also reduces waste and improves productivity even in low-resource 
environments.

 IoT-based Small-Stock Health Monitoring: Tracks temperature, heart rate, movement, 
feeding behavior, and detects early signs of illness (reduced movement, fever, isolation) enables 
pre-emptive care.

 IoT-based Water Intake Monitoring: Critical for a water-scarce region. Tracks water 
consumption and detects leaks while ensuring animals stay hydrated and prevent dehydration-
related deaths during heat waves.

Deep Dive: Frontier Technologies Deployed (Part 6)



 Precision Feeding: Delivers optimized nutrition. Automated or data-driven feed 
management tools that deliver the right amount of nutrients to each animal or group, reducing 
waste and improving animal performance. 

 Virtual Fencing System: Uses GIS and animal trackers to manage rangeland. Protects 
livestock without physical fences and helps to prevent crop-livestock conflict.

 Smart Classroom: Equipped with an AI-enabled learning management system. Trains 
farmers in modern methods, directly aligning with UNECA's digital upskilling mission.

Deep Dive: Frontier Technologies Deployed (Part 7)



Dramatically Enhanced Water Use Efficiency: The smart irrigation system has led 
to water savings of over 40% compared to traditional flood irrigation methods. This is 
arguably the most critical outcome, ensuring operational viability during severe droughts 
and freeing up water resources for other community or environmental needs.

Significant Reduction in Livestock Losses: The virtual fencing system has virtually 
eliminated losses from predators and drastically reduced incidents of animals straying. 
This directly protects the farm's primary capital and source of revenue, enhancing 
economic resilience and food security.

Increased Productivity and Herd Health: By ensuring a reliable supply of supplemental 
fodder through efficient irrigation, the farm maintains better animal nutrition throughout 
the year. This leads to higher fertility rates, improved weight gain, and lower mortality 
rates, thereby increasing the overall productivity and profitability of the herd.

Data-Driven Operational Efficiency: The farm management platform has replaced 
guesswork with precision. Managers can now:

Evidence-Based Impact: Measurable Results



• The integration of frontier technologies at Lobu Farm has yielded 
transformative outcomes, creating a blueprint for modern, sustainable livestock 
production:

• Empowers farmers with data-driven decision-making.

• Facilitate export opportunities and support regional value chains

• Boosts export revenue by producing high-quality, compliant livestock.

• Elevated Botswana's profile as a regional leader in sustainable, smart livestock 
development, attracting further investment.

• The Lobu Small Stock Farm case presents a powerful, evidence-based model 
for leveraging frontier technologies to build resilience and productivity in 
Africa's vulnerable livestock sector.

Economic and Strategic Impact



Challenges 

High Initial Capital 
Investment: The 
upfront cost of 

sensors, collars, 
automated 

irrigation systems, 
and software 
platforms is 

prohibitively high 
for the vast majority 

of smallholder 
farmers and 
pastoralists. 

Technical Skills and 
Maintenance: Operating 

and maintaining, 
managing software 

updates, sensor 
networks, this 

technological ecosystem 
requires a level of digital 

literacy and technical 
skill that is not yet 

common in rural farming 
communities. 

Limited Rural 
Connectivity and 

Power: Reliance on 
solar power, while 

sustainable, requires a 
reliable initial setup 
and battery storage, 

which can be 
vulnerable to extreme 

weather.

Lack of Tailored Financing 
Models: There is a critical 

absence of financial 
products designed for such 

technological adoption in 
agriculture. Traditional 

loans are often unsuitable, 
highlighting the need for 

innovative leasing models, 
pay-as-you-go structures, 

or results-based financing.



Recommendations

Adopt contextual financial models and mobilize resources to de-risk and 
build a resilient livestock sector and smart agriculture.

Prioritize investment in digital infrastructure to enable the adoption of 
technologies (IoT, Blockchain) and to unlock AfCFTA market access.

Integrate digital upskilling into agricultural transformation projects.

Policy recommendations 



Thank you for your attention 
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