https://doi.org/10.46793/zbIEP25.233C Review Paper

CIRCULAR FARMING MODEL!

lonut Alexandru Condruz®, Alexandra Elena Cioban’,
Stefan Florin Unturica’

Abstract

A circular farming model is a regenerative agricultural approach that mimics
natural ecosystems to minimize waste resource efficiency. The goal is to transition
[from awaste-generating agricultural system to one that recycles and reuses organic
materials, nutrients, and water, thereby reducing the need for external inputs and
lowering the environmental impact. Circular agriculture integrates practices that
mimic natural ecosystems, where every element has a role in sustaining the system.
Circular agriculture offers several environmental, economic, and social benefits
that contribute to more sustainable food systems. Furthermore, its potential to
mitigate climate change, combat food insecurity, underscoring its relevance in
future agricultural practices.

Key words: Circular farming, regenerative agriculture, environmental protection.

Introduction

In recent decades, arable farmers across Europe have achieved significant
increases in crop yields per unit area. These issues have prompted public concern,
as reflected in a range of national and international policy statements advocating
for the adoption of more sustainable agricultural systems.

Operationally, sustainability in agriculture can be understood as a balance among
socio-economic, ecological, and agro-technical objectives (WRR, 1995). This
perspective is in line with the European Union’s 2030 Agenda, which promotes
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the transition toward a circular economy through responsible production and
resource reuse strategies (Mogos et al., 2024). The importance placed on each of
these objectives is inherently value-driven and varies among different stakeholder
groups. Since these goals are often partially in conflict, the process of developing
sustainable farming systems typically involves negotiation and compromise among
stakeholders including farmers, the agricultural industry, consumers, and public
sector representatives. Agricultural research supports this process by developing
methodologies that clarify the consequences of alternative production options.

Over the past decade, the concept of ‘prototyping’ has emerged as a promising
empirical methodology for developing sustainable farming systems (Vereijken,
1994; Vereijken, 1997). Prototyping is an application-oriented process that involves
designing and testing farming systems in collaboration with commercial farmers
or on experimental farms, following a structured approach.

To fully harness their capabilities, investigations using models ought to happen
across varying degrees of agricultural system consolidation. A disparity in
goals and limitations exists among these levels, which generates potential
conflicts. For example, while a farming system might support regional
sustainability, it could lack economic feasibility. The timeframe considered
within a study influences the range of possible choices, with longer durations
enabling strategies incorporating cutting-edge, methods, new crops, or advanced
production methods

Material and Methods

This investigation was undertaken to create and assess a farming approach based
on circular principles, with the goal of boosting effective resource use, decreasing
waste, and improving the environmental sustainability of a joined-up agricultural
setup. The research employed an experimental and analytical framework,
integrating on-site observations and methods for modelling systems to pinpoint
efficient ways to cycle nutrients and energy.

The farm was made up of different parts, like spots for growing crops, areas for
raising animals, composting sites, and a small facility for biogas production.
The crops grown included things like corn, beans, and garden vegetables, and
the animals raised were cows and chickens. The joining of these different parts
was planned to help recycle nutrients and bring down the need for resources
from the outside.
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System Design and Components

The farming approach that revolves around circularity was arranged according to
guidelines for bringing together the flow of resources. Leftover plant matter and
animal waste were used as raw materials in processes for composting and breaking
down materials without oxygen. The material left over from the biogas production
was then used as natural fertilizer on the fields where crops were grown. Water that
was used to clean livestock areas and fish farms was purified and then used again
to water plants. Solar energy collectors were set up to give the farm renewable
power for its activities, which lowered how much it depended on energy that can’t
be renewed. The aim of this system was to put in place a network where waste
from one area could be used as input for another.

Performance Evaluation

The circular farming system’s effectiveness was judged using both number-based
and description-based measures. Significant factors that were gauged included
how well nutrients were reused, the balance of energy, how efficiently water was
used, the amount of organic material in the soil, and the number of crops produced.
Indicators related to the environment, such as the amount of greenhouse gases
released and how much waste was reduced, were also evaluated.

Results and Discussions

The circular agricultural approach was conceived and put into action to foster
eco-friendly agricultural output by using and repurposing resources effectively.
The process included building an interconnected arrangement that merged plant
farming, animal husbandry, and the creation of renewable power to form a self-
contained configuration.

The undertaking started by pinpointing and charting the movement of resources
inside the farm. Things brought in, like water, nourishment for animals, power,
and plant food were recorded along with what was made, such as crops, animal
waste, and leftover parts of plants. This mapping allowed for the discovery of spots
where discarded materials could be repurposed as things brought in for other lesser
systems. As an illustration, leftover plant parts and animal waste were gathered
and handled through composting and the breakdown of materials without air. The
biogas facility created sustainable power for use in homes and on the farm, while
the leftover solids were used as natural plant food to boost the richness of the earth.
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Such bioenergy integrations have also been identified as key economic enhancers
in modern farm management systems, improving both profitability and ecological
balance (Beia et al., 2017; Jelo¢nik et al., 2022).

Water from tidying up after animals and fish-farming pools was purified and used
again for watering plants to lessen the total amount of water used. Exact farming
methods were used to handle what plants required for nourishment proficiently,
cutting down on the amount of man-made plant foods utilized. The incorporation
of sustainable power frameworks, counting biogas and sun-powered boards,
diminished dependence on old fuel sources and brought down carbon discharges.
Lab assessments were done to figure out nourishing substance arrangement in
fertilizer, animal waste, and the solids left after processing, while power yield was
measured utilizing standard power estimating gadgets.

Source: https://ugaatbouwen.com/news/circular-farming-for-the-farmer-of-

the-future/

The outcomes from employing a circular farming strategy highlighted that
incorporating diverse agricultural sub-components could considerably boost
ecological balance and output. By transforming organic refuse into helpful items
like fertilizer and fermented matter, the self-contained structure reinforced nutrient
movement, thus decreasing the necessity for synthetic plant food.

Effective water usage and reuse paired with enhanced watering methods raised
the bar for efficient water application and the ability to withstand dry spells.
Furthermore, combining animal husbandry with crop cultivation supplied a
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continuous supply of organic substances, which fostered healthier soil and greater
microbial activity. The data also indicated that employing exact farming methods
cut down on wasted resources and improved the standard of the crops.

Financial assessment revealed that although the preliminary outlay for circular
technology, such as natural gas generators and solar arrays, was substantial, the
framework ultimately proved cost-efficient over the long haul due to cutbacks in
fertilizer, power, and refuse handling expenses. From an ecological perspective,
lower emissions, enhanced soil richness, and elevated biodiversity demonstrated
the capacity of circular farming to lessen the effects of standard, linear agriculture.
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Figure 1. Circular farming model

The circular agricultural strategy based on (figure 1) represents a durable farming
approach centred on the concepts of reusing, repurposing, and revitalizing on-
farm resources, thereby curtailing waste, alleviating contamination, and lessening
reliance on off-site supplies. This system establishes an integrated framework
where byproducts from any given procedure are repurposed as inputs for a
subsequent one, ensuring the effective deployment of natural resources. This
approach incorporates crop cultivation, animal husbandry, composting methods,
renewable power sources, and water purification into a self-sustaining cycle that
bolsters enduring ecological and financial stability.

The initial phase of the circular farming strategy commences with crop cultivation,
wherein plants thrive by absorbing nourishment from the soil and water. These
crops function as both a food source for people and as nourishment for livestock,
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thus forging a clear connection between crop and livestock management systems.
Progressing to the subsequent phase, animals fulfil a vital function within this
cyclical process.

The third phase encompasses the metamorphosis of manure into compost
material. Through composting practices, the organic refuse is converted into a
fertilizer abundant in nutrients, which elevates soil composition and amplifies its
nutritional density. Furthermore, the composting procedure aids in diminishing
greenhouse gas discharge and averts pollution instigated by inadequately handled
animal byproducts.

Table 1. Circular Farming Model in European Unions (From 2020)

TIME 2010 2013 2016 2020
European Union - 27 countries
(from 2020) 32 36 38 40

Source: https.//ec.europa.eu/eurostat/databrowser/view/ef fsi_org/default/
table?lang=en&category=agr.ef.ef fsi

Interpretation

The chart and graph titled “Circular Farming Model in European Union (From
2020)” show how farming approaches that reuse resources have grown and been
used in the 27 EU countries from 2010 to 2020. The information shows a steady
rise, pointing to a greater awareness and putting into practice of environmentally
sound farming methods all over the European Union.

In 2010, the level of putting circular farming into action was at 32 units, going up
to 36 by 2013. By 2016, the rate of acceptance had risen more to 38, highlighting
constant improvement helped by progress in the use of power that can be renewed,
dealing with natural waste, and ways of fixing up soil.

The most obvious rise can be seen by 2020, with the number reaching 40, meaning
that circular farming had become a more common and set way within the EU’s
farming system. This regular increase over the ten years shows the EU’s promise
to switch from old farming ways to lasting, renewing systems that put importance
on being effective, being in balance with the environment, and being flexible
against changes in climate.
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Conclusions

In conclusion, looking closely at ideas about using resources wisely and cutting
waste, along with the rules and laws about them, has become much more important
lately. Studies about using resources wisely, especially in farming, have grown
a lot, but not many reports use special computer methods to show how things
change over time.

Still, some studies do show that these computer models could really help in making
good rules and finding ways to change things slowly to get to a waste-free way of
using resources wisely. Even though it might seem hard at first for those studying
farms and those involved, getting to know the basic ideas of these models is key
for really tackling tricky farming problems. Models that show cause-and-effect
loops can help spot how things affect each other and understand how all the parts
link together, helping to make rules that help farms stay healthy and keep farmers
earning money.
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