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Modular communication gateways, a new opportunity 
for precision management of agroecological farms



Agroecology:

●  Interdisciplinary approach that emphasizes 

application of ecological principles to design food 

systems.

● Promotes:

1) Biodiversity

2) Reducing chemical inputs,

3) Enhancing soil health

4) Closer connection between farmers and their 

ecosystems

Gliessman, Steve. "Defining agroecology." Agroecology and Sustainable Food Systems 42.6 (2018): 599-600.

European Network for Agroecological Food systems (ENAF)



Agroecological livestock farming systems:

a) Group pasture management

b)    Agroforestry

c)   Mobile pasture units d)    All of the above



Agroecological farm economic models:

● Size: Homestead -> Small scale farms (95%)

● Diversified production: Different revenue streams

● Product: High quality niche market (fresh, froze)

● Premium pricing (60-150% > standard price) 

● Sales channels:

1) Direct farm sales

2) Community Supported Agriculture (CSA)

3) Local sales groups & Farmer markets

Oversized economic return VS conventional farms

“Agroecological livestock farmers and technological innovation” M. Odintsov Vaintrub et al. EAAP 2021



Factors influencing technology adoption: 

“Trends among young and educated dairy sheep farmers in Italy regarding technology application in farm management”, 
M. Odintsov Vaintrub et al. BSAS 2021.

Technology  Local Environment Farm Economics Culture

Technology costs Infrastructure Perceived Benefits Access to Information

Reliability Policy and Regulations Risk Exposure Education 

Support Services Climate Farm Size Cultural factors

Demonstration Geography Market Access Environmental Concerns

Interoperability Internet coverage Manpower Digital literacy
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Agroecology VS Large and Small scale farming:



Interoperability and complex ecology

VS



PLF for the Agroecological farm: 

● Cost fit for small scale farming  

● Multi species application

● Energy independence

● Communication independence
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Farm setting:  

1) Gravel roads, no landlines

2) Pastured poultry

3) Pastured pigs

4) Sheep grazing area



The sensor system: Walk Over Weight  

● Established method for individual animal data collection  

● Low cost simple Hw

● Similar operation principle for different species

● Minimal adaptation on the Back-End

● Lightweight data output



Communication systems:

Technology  GSM LoRa Comments

Coverage Partial* Complete *Strongly dependent on local 
infrastructure

Data transmission 
capacity

Good* Partial** *Dependent on local coverage 
**Data loss (up to 30%) or delay (15 sec) 

Interoperability Good Growing* *Growth in communication modulus and 
integration Hw

Energy needs Low Low Both supported by simple solutions

Market availability Good Growing* *No “Plug and Play” solutions

Kotsiopoulos, Panagiotis, Dimitrios Zorbas, and Christos Douligeris. "Performance determinants in LoRa networks: A 
literature review." IEEE Communications Surveys & Tutorials 23.3 (2021): 1721-1758.



Integrated LoRa / GSM model  

Centralized 
gateway

Local computing 
unit GSM gateway Server

Short distance 
systems

Medium distance 
systems

Long distance 
systems

Data storage

Data screening

Direct access

LoRA Support GSM



Field deployment



Data output - what we are looking for?



Satellite Above Ground Biomass (AGB) image analysis  

Stationary poultry 

1 station / 30 days

Mobile poultry 

3 stations / 60 days

2022

Outdoor pigs

4 stations / 90 days 

Integrated system

12 station / 90 days

(Ongoing)

2021 2021/2 2023

Failures and challenges:   

● Voltage calibration  challenges (20% of the stations)

● Battery and solar panel technical challenges (2 cases)

● 10 -15 sec lag in VR transmission 



Discussion - Agroecology & PLF:   

1) Extensive farming approach: “ Produce something, out of minimal input” 

2) Farm intensification approach: “Increase input, to increase production” 

3) Agroecological approach: “ Layer different values, with minimal input” 

● Agroecology ≠ Intensification of extensive farming (despite the higher output) 

● Cultural interest in data and its values (management / communication / marketing)

● The complex structure makes it more difficult to integrate species-specific products

● Coordination of complex systems requires significant skill 

● Simple but complete data > Specialized but partial data 



Discussion - LoRa / GSM integration:  

● Communication is a bottleneck challenge in outdoor 

farming systems

● Institutional LoRa coverage is an ongoing process

● LoRa / GSM integration at farm level offers on-site solution

● Individual components are affordable, yet require basic 

technical knowledge

● Farm level communication networks can facilitate data 

integration in the growing Agroecological sector
https://www.vodafone.it/eshop/contenu
ti/rete-vodafone/copertura-mobile.html

GS coverage Italy


