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1. RELATIONSHIP BETWEEN PERMACULTURE AND IoT 

The Internet of Things (IoT) involves a set of technologies that are interconnected through 

the Internet, and it presents solutions that can be used to enhance agriculture in general. The 

technology of the IoT can be subdivided into three layers: device, network and application. 

The device layer makes it possible to automatically identify, sense and actuate physical 

objects. The network layer allows for networking and connectivity between devices through 

wireless technology (without the need for human interaction) and lastly, the application layer 

provides information for specific control tasks based on virtual objects. Therefore, through 

the IoT, it is possible to automate processes in agricultural settings, connect several types of 

devices and gather and analyse the data collected by them.  There are several areas in 

agriculture where the IoT can be applied. For example, the IoT has been used in precision 

agriculture, associated with the use of advanced technology to assess or monitor the 

conditions of a parcel of land, applying several production factors accordingly. The IoT has 

also been used to sense and monitor the production environment, to improve product 

quality, food safety and traceability, water management, rural development, urban 

agriculture and consumer interaction.  

Automation is typically used in 

industrial agricultural settings, 

however, other types of 

agricultural settings, such as 

small farms, including 

permaculture farms, can 

benefit from automation and 

the IoT as well. It has been 

argued that wireless sensor 

networks and the Internet of 

Things can help to gradually 

shift from primitive agricultural 

practices. By using humidity, 

temperature and soil moisture 

sensors for data collection 

 

Figure 1: Smart devices in agriculture 
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enables farmers to manage their time, energy and costs more efficiently. The data obtained 

from the devices in the field can be processed and used by the farmers to prepare the fields 

for planting, harvesting, fertilising and irrigation. Although the most professional system 

might be costly to set up at first, it is also possible to create a smaller, private system which, 

over time, has potential to increase productivity and reduce long-term costs. 

There is not a lot of data regarding the IoT being used in permaculture, however, it has been 

documented regarding Precision Agriculture, which shares some characteristics with 

Permaculture, namely the focus on sustainability and the optimisation of the fields by taking 

advantage of its properties and planting crops that have characteristics that will enable them 

to grow more efficiently and with lower consumption of resources than other types of plants. 

More specifically, permaculture can take advantage of the IoT by gathering information that 

will influence decision making (humidity, image recognition of animals and plants, 

temperature) and use monitor devices, such as sensors, that can pilot alarms and automatic 

flows in the farm (such as automatic irrigation). In this context, it is possible to rely on 

regenerative agriculture and integrative permaculture to attain agricultural and 

environmental sustainability through the use of technology, for example through the 

implementation of remote sensing techniques using wireless telemetric services that produce 

data that helps farmers make decisions about their crops.  

 

2. ANALYSIS OF WIRELESS COMMUNICATION 

Wireless communication is described by the Editors of Encyclopedia Britannica (2012) as a 

“System using radio-frequency, infrared, microwave, or other types of electromagnetic or 

acoustic waves in place of wires, cables, or fiber optics to transmit signals or data”. Generally 

speaking, wireless communication has several advantages and some disadvantages. Some 

advantages include: 

● Cost efficiency - With wireless communication, the cost of installation of wires, cables 

and other infrastructure is eliminated, making it considerably cheaper than wired 

infrastructure; 

https://www.britannica.com/science/fiber-optics
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● Mobility - As users are not bound by any wires or cables, they have more freedom to 

move; 

● Ease of installation - It is simpler to install a wireless system than one that is bound to 

other types of infrastructures; 

● Reliability - There is no chance of communication failure due to damage of cables or 

wires, which can occur, for example, due to environmental conditions or cable splice 

● Disaster recovery - wireless communication structures are less prone to damage due 

to natural disasters such as fires and floods. 

As for disadvantages, the most concerning ones are the following: 

● Interference - Signals from different wireless sources might interfere with each other; 

● Security - It has to do with the security of data since signals are transmitted in the 

open space, sensitive information could be intercepted. When it comes to the IoT and 

its use to connect wireless sensors in agriculture, Burhanuddin et al. (2018, p. 17) state 

that “the security challenges with adopting IoT technologies must be strictly 

considered to avoid transforming this promising technology into prevalent 

surveillance issue”, so it is important to identify possible attacks and threats to these 

systems and make sure that the main security aspects and challenges of wireless 

sensor networks are addressed. 

2.1 TYPES OF EXISTING COMMUNICATIONS 
 

Nowadays, many of the devices we use have communicate wirelessly and, accordingly, there 

are several types of wireless communication. RANTEC Microware Systems (n.d.) mention the 

some of the types of wireless technology: 

● Satellite Communication - used by the satellites orbiting the Earth and it is also the 

basis for GPS systems, which use a Global Navigation Satellite System (GNSS) network 

to provide exact information on location; 

● Infrared Communication - it’s a type of communication that requires a transmitter and 

a photoreceiver to receive the light beam, one simple example are remote controls 

for TVs; 
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● Broadcast Radio - Another commonly used type of communication, in which Radio 

transmitters send out data in the form of radio waves to receiving antennae; 

● Microwave Communication - There are two types of microwave communication, 

satellite and terrestrial. Satellite microwave communication can transmit microwaves 

globally. Terrestrial microwave communication transmits waves between short 

distances, between two antennae with a clear line of sight and do not require outside 

networks; 

● WI-FI - Provides wireless access to the Internet, and it is essentially a physical wired 

network that is connected to a router. This is the type most commonly use to connect 

devices and applications in the IoT; 

● Mobile Communication systems - Used by mobile phone companies to provide 

coverage to customers and they are a blend of local networks and transmitters allied 

to satellite support.  

● Bluetooth technology - Wireless technology that allows to send and receive 

information across a short distance. 

 

Figure 2: Wireless technologies 
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3. RELATIONSHIP OF WIRELESS COMMUNICATION WITH PERMACULTURE 
 

Wireless communication in permaculture is connected to the IoT, in the sense that remote 

sensing technologies can be implemented in permaculture with the purpose of increasing 

productive efficiency and sustainability. A way to do so is to use specific technologies and 

sensors with diverse capabilities that can not only provide measurements but provide data 

that can be analysed and then acted upon and the authors also claim that it would be 

interesting to see regenerative agriculture and permaculture farmers apply web-based 

decision support tools or smartphone applications for pest or disease recognition. That is, the 

information gathered by sensor networks should be used to create a deeper understanding 

of farm ecosystems and take the appropriate measures to maximise sustainability and 

efficiency. Wireless Sensor Networks when allied to the current communication technologies 

enable the    continuous    integration    of    controlling    and processing    the    functionality    

of    the    Internet    of    Things applications.  Additionally, it has been suggested the fusion of 

data sciences, namely artificial intelligence and machine learning to monitor crops and 

develop risk assessment models. 
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