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THE INFLUENCE OF TECHNOLOGY IN PERMACULTURE 
 

Technological evolution is moving towards supporting the most diverse areas of industry and 

the surrounding economy, and agriculture is not left behind in this process. Increasingly, food 

production is controlled by technology and knowledge is deepened and improved every day, 

revolutionising areas directly linked to agriculture such as permaculture. 

Figure 1: How does technology affect agriculture 

 

In fact, according to the report published by the World Government Summit in 2018, the 

agricultural industry in general is facing several challenges. For one, the increase in 

demographics and urbanisation is increasing the demand for food, which consequently 

increases the stress on natural resources and brings forth consequences such as farmland 

deforestation, water shortages, biodiversity loss and unsustainable land management. 

According to this report, it is possible to disrupt this system with a new agricultural resolution, 

“Agriculture 4.0”, with science and technology at its core. The aim is to use technology and 

its advancements to address the real needs of the consumers and reengineer the value chain. 

The agriculture of the future will not rely on using water, fertilizers and pesticides in crops, 

keeping them to a minimum or even avoiding them, but will instead use advanced 

technologies, such as robots, temperature and moisture sensors, aerial images and GPS 

technology, among others, becoming not only more profitable and efficient, but also 
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environmentally friendly. This technological revolution is not something that we will only see 

in a distant future. According to the World Government Summit’s report, since 2012, 

agricultural technology startups have grown more than 80%, which shows that there is a 

desire to revolutionise traditional agricultural industry. The report mentions that three types 

of solutions have the potential to change the system, namely production using different 

techniques, the use of new technologies to bring food to consumers and the incorporation of 

cross-industry technologies and applications. Although Agriculture 4.0 is essentially aimed at 

industrial agriculture, it is not a stretch to think about Permaculture as one of these solutions, 

which adopts a sustainable approach to agriculture. Agriculture 4.0 is typically associated with 

large scale, technology intensive farms, there are alternatives that are typically not as 

associated with ‘high-tech’, but are connected to agroecology and considered as ‘retro-

innovation’ instead, among which is permaculture, which can also integrate digital 

technologies in its processes. In fact, Agriculture 4.0 and Agroecology can be complementary 

and may work together in order to improve the current problems affecting the agriculture 

and food systems. Information and Communication Technologies, which are typically used in 

the administrative sector of agriculture, is also important, but can also be used in a way that 

is directly connected to agricultural practices (for example, using databases with 

meteorological data to simulate plant growth). ICT is also very useful in the sense that they 

help disseminate information that is very useful to farmers (search engines, information 

directories, portals and thematic gateways). Moreover, it can facilitate access to relevant 

knowledge in rural areas, for instance when connected with Precision Agriculture, which is 

used to assess or monitor land and to accordingly apply production factors. This type of 

technology, when used in permaculture, could address some of the criticisms made to this 

type of system, namely the fact that it is often said to be too labour intensive, complex and 

hard to scale. It has been argued that some problems of permaculture (for example the fact 

that it produces lower yields per acre) could be addressed by using data analysis, artificial 

intelligence, robotics, sensors and advanced breeding techniques. 

In sum, technology could be used to tackle some of the shortcomings of permaculture, and 

consequently to incentivise more sustainable agricultural practices. In the next topic some of 

these changes/uses of technology will be described in detail. 
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1. RELEVANT DATA TYPES FOR ANALYSIS IN PERMACULTURE 

There are several benefits with the use of technology, from the moment of soil analysis 

to the harvesting process, among which we can list: 

 

● Analysis of soil characteristics through sensors; 

Using sensors could be used to analyse and monitor soil composition, humidity and 

temperature, producing data about nutrient density in the soil, which could be linked to a 

database and generate recommendations about what actions to take (such as what kind of 

compost should be used). Soil analyses should consider as many variables as possible, from 

an operational and economic perspective, but give priority and intervene on those variables 

that generate the most benefits  

 

● Analysis of soil moisture and pH; 

Analysing soil moisture content is beneficial in several ways. it can lead to more effective 

irrigation, which in turn results in saving water, obtaining better crop yields and reducing the 

dependency on fertilisers. In order to measure soil moisture, several types of sensors can be 

used. There is soil water tensiometers, which are simple soil moisture tension measuring 

devices that are simple and inexpensive. Another type of sensor is a Granular Matrix Sensor 

which has a porous ceramic external shell with an internal matrix structure that contains two 

electrodes, which is less expensive than the tensiometer and requires comparatively less 

maintenance. There is also Time Domain Reflectrometry (TDR), which uses radio frequency 

technology and Frequency Domain Reflectrometry (FDR), which works through electrical 

sensor capacitance, being both types quite accurate. It is also important to analyse soil pH, 

which is directly linked to the availability of nutrients in the soil. Soil pH can be analysed 

through sensors which measure the hydrogen ion concentration in the soil. 
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● Sensory analysis of plantation characteristics; 

Crop or plantation sensors are very important tools in modern agriculture. By using sensors, 

farmers collect relevant data about the soil and plants and detect subtle differences in 

vegetation that can help manage plantations. Sensors can detect data that is otherwise 

invisible to the naked eye, but has a very important role in plantation assessment and 

management.  

 

● Intelligent Robotics Systems (e.g.: Irrigation); 

Robotics systems can be implemented in agriculture in several ways and they aim to automate 

and make certain agricultural tasks easier. For example, robotic irrigation systems can use 

water more efficiently, by monitoring soil water content in real time and watering the land as 

needed.  

 

● Data collection through the cloud; 

This method is connected to the use of IoT (Internet of Things) in agriculture, which makes it 

possible to use cloud computing to store and access agricultural data from multiple sources, 

such as field sensors or robots. This data is remotely monitored and recorded, then processed 

by machine learning models and made available to end-users through data centers, which can 

then be accessed and used to improve the quality and efficiency of agricultural practices. 

Through data-driven knowledge, permaculturists can know which plants can grow 

symbiotically in their lands, being able to maximise outputs. 

 

● Data communication via WIFI; 

WIFI technology may have great significance in agricultural environments. Through WIFI and 

the IoT, information from sensors, robots and other monitoring components can be quickly 

relayed to farmers, so that they are always aware of what is going on with their crops and 

what measures to take.  In fact, according to Neto, Pinto & Coelho (2005), allied to WIFI, the 

is a technology called WiMax, which allows broadband connections a much larger distances 
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than WIFI and has the potential to increase the use of broadband in rural areas and in 

developing countries.  

 

● Drones for area mapping and pest detection; 

Drones have been used in agriculture to map agricultural fields with the purpose of optimising 

the economic and environmental result of crop production. This is associated with precision 

agriculture, which involves gathering, processing and analysing data in order to take measures 

that increase economic return and reduce environmental. Drones can map fields for different 

goals (for example to map lead areas, evapotranspiration, etc.). Drones can also be used for 

pest detection, being able to detect pest hotspots by, for example, looking at leaf reflectance, 

which is different in healthy and affected plants, due to biotic stress, which occurs when 

plants are affected by arthropod pests. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Drones in agriculture 

 

● Intelligent harvesting systems; 

There are several ways in which smart technologies are being used to harvest crops.  One 

example is the use of robots and artificial intelligence to recognise crop maturity and harvest 

only mature crops. For example, the use of robots with infrared vision for mushroom picking, 

which can identify ripe mushrooms and pick them with less damage than human operators. 
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● Intelligent planting systems. 

Smart planting systems have the potential to improve the efficiency and modernisation of 

planting production. For instance, systems that use IoT-related technologies and Cloud 

computing, combining information of Radio Frequency Identification and Networks of 

Wireless Sensors to assess characteristics that can affect production, such as soil moisture 

and nutrients, temperature and other relevant information, which allows to monitor and 

control the growth of plants.  

 

2. IMPORTANCE OF DATA COMMUNICATION: FROM THE SOIL TO THE FARMER 
 

Soil analysis is a fundamental process in agriculture, as physical, chemical and nutritional 

conditions directly affect productivity and fertility. In this way, it is essential to include 

Information Technologies in order to assist in the reading of data and access to information 

that may be relevant for agricultural production. The adoption of Precision Agriculture makes 

it very relevant to assess soil conditions in order to maximise crop yield and quality. The use 

of GPS to implement fertilisation strategies by cross-checking geo-referenced soil information 

of different origins, such as soil texture and nutrients, topography, climate and productivity). 

Soil data can also be monitored and relayed to farmers in real time by using sensors and WIFI 

technology, which allows the farmers to take the appropriate measures to maximise quality 

and productivity.  This type of dynamics involving data communication is known as m-

Business. 
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