
Citation: Figurek, A.; Thrassou, A.

An Integrated Framework for

Sustainable Development in

Agri-Food SMEs. Sustainability 2023,

15, 9387. https://doi.org/10.3390/

su15129387

Academic Editor: Grigorios

L. Kyriakopoulos

Received: 24 May 2023

Revised: 7 June 2023

Accepted: 9 June 2023

Published: 11 June 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Article

An Integrated Framework for Sustainable Development in
Agri-Food SMEs
Aleksandra Figurek 1,* and Alkis Thrassou 2,*

1 GNOSIS Mediterranean Institute for Management Science, School of Business, University of Nicosia,
2417 Nicosia, Cyprus

2 Department of Marketing, School of Business, University of Nicosia, 2417 Nicosia, Cyprus
* Correspondence: figurek.a@live.unic.ac.cy (A.F.); thrassou.a@unic.ac.cy (A.T.)

Abstract: The primary objective of this study is the development of an integrated framework for
sustainable development in agri-food Small and Medium Enterprises (SMEs) with a variety of
production types. Dealing with the significant research problem of defining a successful record-
keeping system, as this is the foundation of an integrated information framework in agri-food SMEs,
this research identifies and explicates the several conceptual, methodological, organizational, and
technical concerns related to the data collection, processing, and recording, as well as information
generation in agri-food SMEs. Two main fields of research are distinguished: the micro-level, which
is related to the monitoring of agri-food SMEs, and the macro-level, which relates to the collection,
processing, and collective interpretation of different types of data. The findings show how the
creation of a database for all levels of analysis, primarily business analyses, followed by an analysis
of the development of the agri-food sector, as a whole and by individual regions and branches, etc.,
constitutes the basis for the effective operation and ongoing improvement of an integrated framework
for the sustainable development of agri-food SMEs. Methodologically, this study employs the system
approach, system analysis, and synthesis sequence to produce business, economic, and social findings
of theoretical and practicable worth to scholars, executives, and decision makers.
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1. Introduction

Given that 8.9% of the world’s population experience food insecurity [1], creating
a sustainable economic system in the agri-food sector is one of the biggest issues facing
authorities. Sustainable development has been included in a number of worldwide and
regional projects in order to transform society, reorganise markets, focus on information
and technology advancements, and improve social systems.

Over the past 40 years, there has been an increase in the interest in conceptual-
ising sustainable development and the methodological challenges associated with its
evaluation [2]. According to Leyva et al. [3], the main objectives of sustainable agriculture
are to: (a) improve the health of farmers and consumers (through organic farming and food
security); (b) maintain the stability of the environment (through biological pest control and
fertilisation techniques); (c) work to ensure long-term benefits for farmers; and (d) take
into account the needs of both the present and future generations. The agri-food industry
faces a struggle with sustainability because of its implications for climate change, soil
erosion, water consumption, and energy use. It is also a driving force for competition and
innovation [4]. It is possible to gain insight into the dynamics of resilience in agriculture by
analysing human well-being [5] or yield over time [6].

There are many factors that must be taken into account when developing sustainable
approaches, including the relative importance of agri-food in economies, the current
level of intensification in agricultural production, and the opportunities and constraints
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presented by the availability of agricultural resources, as well as the needs of individuals in
communities. The organisation of agriculture and the resources for advancing sustainability
processes will unavoidably change in a variety of contexts. The sustainable development
of the agri-food sector will require constant adjustments, innovation, and developments
in tactics, legislation, and technology to help those who work in the agri-food sector to
improve productivity and production.

Since it produces the vast majority of the world’s food, the agri-food sector needs to
be sustainable [7]. A stronger agri-food industry is crucial for nations’ abilities to thrive
sustainably, since it helps to fulfil humanity’s basic needs. Innovation is seen as essential
to sustainability. However, innovation has become a lucrative opportunity for managers
because it gives the agri-food sector a competitive edge and adds value to the food supply
chain. Innovation has the potential to assist agri-food SMEs with a number of challenges
by providing quantifiable advantages for sustainability and profitability.

The following layout is used for this paper’s structure: Section 1 introduces the inves-
tigated topic, while Section 2 describes the theoretical context and research aim. Section 3
explains the methodology utilised for the development of the integrated framework for
sustainable development in the agri-food sector, and the next section (4) presents the results
of this. Section 5 encompasses the discussion, and Section 6 the conclusions.

2. Theoretical Contextualisation and Research Aim

Along the agri-food supply chain, numerous innovations have been implemented
to cut costs, implement new technologies, enhance food quality, develop new products,
adhere to best manufacturing practices, ensure cleaner production, optimise processes,
adopt lean manufacturing, extensively valorise food by-products, recycle food waste, and
recover energy, etc. Bigliardi and Galanakis [8] analysed innovation classification in the
food industry. They highlighted a few models for food sector innovation, concentrating
on examples of food innovation driven by sustainability (such as food waste recovery and
packaging materials).

The ability of agri-food enterprises to retain and improve their competitiveness is
largely dependent on sustainable product innovation [9]. Numerous factors, both internal
and external to the companies, have influenced the development of sustainable products in
the agri-food sector. Regulations and customer demands make up a large portion of the
external drivers [10], whereas internal factors refer to a company’s incentives and ability to
develop, manufacture, and offer sustainable products. Examples of these internal factors
include financial and human resources, technological competence, knowledge, managerial
concerns, and organisational culture [11].

This has successfully encouraged manufacturing companies to reinvent their produc-
tion techniques, management frameworks, and innovation capabilities. The development
of a manufacturing company’s capacity for sustainable innovation is a complicated process
that calls for multiple forms of collaborative digital transformation connectivity [12].

In order to integrate sustainability into their strategy and business models, organi-
sations need to utilise open innovation to strengthen their competitive edge [13]. In an
effort to address this research topic, notably, in the food industry, Bogers et al. [14] used
an integrated point of view. Various approaches could be used by agri-food businesses
to operate sustainably. Identifying socially conscious businesses in the food sector is an
undertaking with a high level of complexity [15].

According to Ribeiro-Navarrete et al. [16], Heredia et al. [17], and Zhai et al. [18],
innovations help to enhance resource allocation and lower costs. Because of improved
equipment utilisation and decreased stocks, there has been a better use of resources and a
decrease in capital needs. Internally, digital transformation enables businesses to achieve
more effective delivery, production, organisation, and docking, while preventing needless
wastes of time, people, and resources.

SMEs can embrace environmental and social practices more easily because of the adop-
tion of lean management practices (LMP) and (SOI) sustainability-oriented innovation [19].
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The main influences of intermediary success on the promotion of corporate sustainability
in small and medium-sized firms, according to Quartey and Oguntoye [20], are programme
restrictions, external profiles, the context of small- and medium-sized enterprises, impact
strategies, and service networks. Schaltegger et al. [21] created a theoretical framework to
examine co-evolutionary business model development for innovators in the sustainable
niche and traditional consumer enterprises.

Research initiatives for achieving sustainability in SMEs and family-owned enterprises
and the impact of the cultural and social environment on SMEs’ participation were rec-
ommended by Martins et al. [22]. Sustainable business model innovation (BMI) in the
agri-food sector, in terms of its theoretical and practical approaches to sustainability, need
to take in account its complexity [23].

In order to identify the key practises of sustainability, including their values, trans-
parency, internal viewers, environment, connections with suppliers, customer and con-
sumer interactions, and connections with the community, Schmidt et al. [24] examined the
performance of SME manufacturing. To establish their growth goals, limit supply risks, and
lower their overall costs, Pattanasak et al. [25] performed research on essential elements
and placed special emphasis on financial resources and networking as important metrics
for performance [26].

A knowledge map of the conceptual architecture of sustainability and financial perfor-
mances in SMEs was provided by Bartolacci et al. [27]. Obstacles to achieving sustainability
in SMEs were discovered by Jaramillo et al. [28], who categorised them “sector”, “sus-
tainability tool”, and “internal/external”. These obstacles can be included in subsequent
qualitative and quantitative investigations of the challenges in this sector. According to
Vasileiou and Morris [29], sustainability aims to balance social, economic, and environmen-
tal objectives with human well-being.

Slijper et al. [30] investigated the broad patterns that show how the agri-food sector
manages change, risk, and uncertainty, and they compared the business resilience across
various farm types and European nations, assessing whether the features of a farm have an
influence on resilience, flexibility, and transformation. As opposed to transformation, which
implies an important modification to the primary objective of a business, adaptation is a pro-
ducer’s ability to modify their production processes [31]. Dantsis et al. [32], Van Passel and
Meul [33], and Sauvenier et al. [34] applied one of the most common methodologies used
in agricultural sustainability studies based on sustainability indicators. Daskalopoulou and
Petrou [35] investigated a variety of farm structures seen within a particular type of farming
household. Competitiveness and profitability drive economic growth and boost income for
agricultural holdings and farmers’ well-being. The agri-food sector is variable in terms of
the resources and relationships between its production factors [36]. The methodology for
determining the profitability in the agri-food sector is still under development [37].

The four key channels of SME innovation processes in the agri-food sector are lower
communication costs, data analysis, operational transformations, and lower entry barriers.
These four channels are linked to a number of transformations. According to Jung and
Gómez-Bengoechea [38], these changes are linked to an improved company performance
in terms of innovation, cost-cutting, and new income prospects. These changes can also
lead to increased productivity and sustainability.

Castro and Chousa [39] considered that suitable tools for evaluating a company’s
financial and economic situation and directing the decision making processes of businesses
and financial markets should incorporate sustainability issues within their logic, under
some sort of scheme or framework that permits the evaluation of a company’s sustainable
management system and the impact of sustainability issues on their financial performance.
According to Figurek and Vukoje [40], an appropriate approach may improve the effi-
ciency of managing the costs in the agri-food sector. One of the primary principles of the
agri-food community seems to be the potential of a united strategy with harmonized data
in agri-food SMEs. Based on Rodionovna and Nastin Aleksandrovich [41], the competi-
tiveness of agri-food businesses is influenced by the calibre of the goods produced, the
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costs of production, and the selling prices. This also correlates with the level of industrial
efficiency and adequate framework in this sector. The agri-food sector faces a number of
serious challenges:

• The growing demand for food,
• The decreasing area for cultivation due to the increasing number of inhabitants,
• The declining agricultural productivity due to the degradation of natural resources,
• The increasing market (international competition).

The above contextual analysis underlines that high-quality production and economic
data are required in order to make strategic decisions in the agri-food industry. The activity
of all economic entities, especially agri-food producers, depends on reliable information.
Additionally, producers’ immediate access to information is crucial for them to make
responsible choices, carry out their production activities, and ultimately survive and be
sustainable in an increasingly competitive market. Therefore, establishing an integrated
framework for sustainable development in agri-food SMEs is crucial if a higher productivity
and output are to be realised, and is imperative for achieving the much desired global
necessity of sustainability in this most crucial of sectors.

In this context, the creation of an appropriate methodological approach for describing
the actual circumstances in agri-food SMEs is required for determining the economic,
financial, technological, and other elements influencing their advancement, and therefore
the development of their sustainability.

3. Methodology

This study employed the system approach [42] and the methods of system analysis [43].
A systems-based approach guards against overlooking limitations and potential synergies
by improving the knowledge of the interdependencies between the important components
of agri-food systems at different scales. A systematic approach, along with strategically
chosen methodological concepts, was required in order to create a complete knowledge
base for the agri-food sector. A system analysis and methodological procedures made it
possible to segment the system down into its constituent parts, in order to examine how
each component affected it.

The purpose of these methodological concepts was to identify key elements and create
an integrated, conceptual framework for sustainable development in agri-food SMEs using
a systematic methodology. The synthesis method was also used and divided into two basic
phases. In the first phase, a selection of the relevant facts was obtained by applying the
analysis method to examine the conditions and the characteristics essential for designing
a record-keeping system within the integrated framework for sustainable development
in the agri-food sector. In the second phase, relationships were compared and the chosen
pertinent facts were integrated into a logical whole, from which it was possible to identify
the crucial components for the creation of this integrated framework.

To develop the integrated framework, the comparative analysis and synthesis ap-
proaches were employed in the investigation of new conceptual and methodological solu-
tions. There were two main stages to the synthesis process. The first regarded the collection
of appropriate information, which was conducted after the analysis of the circumstances,
characteristics, and other elements necessary for designing a record system. The second re-
garded the analysis of linkages and the integration of related information into a logical unit,
from which important elements were formed that had a decisive impact on the creation of
a comprehensive framework in agri-food SMEs.

The data provided by agri-food SMEs constituted the foundation of the integrated
framework, and a model for gathering, storing, and analysing data was created as part
of the process. The model was based on a record system (data on capacity, production
structure, raw material procurement, and subsidies, etc.), with a focus on the records of
costs and outcomes for specific productions. It efficiently compiled not only standard
statements, but also a wide range of other analytical reports (primarily calculations based
on analytical data, followed by reports on costs and outcomes by individual branches
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and product groups, costs by individual production stages, the profitability of particular
business ventures, and data needed to optimize the production structure).

One of the most significant research goals, therefore, was to define an effective record-
keeping system that could serve as the foundation for an integrated information framework
in agri-food SMEs.

An Integrated Framework for Sustainable Development in the Agri-Food Sector

Information and communication technology (ICT) and economic systems are two particularly
complex elements that are necessary for sustainability [44]. With the help of crucial sup-
porting technologies such as data-driven systems, machine learning, artificial intelligence,
and deep learning, Warke et al. [45] provided a framework in the field of smart manufac-
turing. A user could monitor, simulate, control, optimise, and spot flaws and trends within
an ongoing process by developing customised and economical processes to meet client
demands. Organisational characteristics, situational characteristics, technological charac-
teristics, and individual characteristics have impacted the deployment of AI technologies
by SMEs for sustainability purposes, with technological and leadership support acting as
moderators [46,47].

In order to transition from a multi-dimensional strategy based on the interrelationships
between input, output, and outcomes to an approach focused on evaluating the links
between input and output, firms have deployed a number of communication tools [48]. In
order to create new knowledge, entities need to exchange information [49]. Additionally,
deliberate efforts must be made to connect science with practical decision making and its
execution. Thematic analyses of the responses identified network inclusiveness, which
includes value chain coverage and digital acceptance, as an additional factor to take into
account for maximising the sector-wide benefits of an integrator network for digital services
in agriculture [50]. Hanafizadeh et al. stated [51] that “software and programmes on the
web that act as mediators between the service providers and service recipients” might be
considered as technological platforms.

The prerequisite for SMEs to make quality decisions in the agri-food sector is based on
adequate information about the activities and economic results that were achieved in the
past period. In order for agri-food SMEs to have such information, it is necessary to have
an adequate integrated framework of the information in the agri-food sector. By receiving
quality information, it is possible to mitigate the risks of agri-food production. In this sense,
it is necessary to monitor certain indicators that show the success of a manufacturer’s
business and influence future decision making.

Finding economic, financial, technological, and other variables for the development of
agri-food production, as well as its sustainability, requires the establishment of an effective
methodological approach to describe the real state and outcomes of SMEs in the agri-
food sector. The layout of this integral information framework (Figure 1) highlights the
significance of the data integration procedure, which serves as the cornerstone of the sector’s
information system. This conceptual framework may be used to describe the fundamental
task of information flow analysis, in order to examine all the variables that may have a
big influence on an agri-food company. The framework begins with the producer, who
serves as the foundation of the entire system by choosing information sources and making
judgements. The likelihood of enhancing the organisational and managerial aspects of
leadership is higher if external information is integrated with internal information.

The effective utilisation of the resources at hand is a prerequisite for the survival and
development of SMEs in the agri-food sector. This entails good production management
that relies on the availability of reliable production and economic data on commercial
events. The various techniques make use of a high-frequency data-collecting platform to
disclose the complementary aspects of the link between fluctuations and well-being [52].

When combined with other production elements such as land, labour, and capital, the
knowledge obtained from finished production processes may be considerably helpful for
agri-food SMEs to operate more successfully. The plans’ integration of past information and
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estimated population numbers allows for the quality monitoring and timely modification
of complex production processes in the agri-food sector.
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An integrated framework that supports SMEs in developing an effective agri-food
policy needs a lot of information about (a) economic forces (production volume, raw
material input amounts, prices, and invested financial resources), (b) human resources
(labour), and (c) natural resources (including water and climate).

Data on capacity, the volume of production, invested inputs, pricing, and internal
and external realisations, etc., are the main outputs of monitoring the production activities
in the agri-food sector. However, it can be difficult to make the right decisions, i.e., to
choose the best alternative solutions without first analysing the production processes in
agri-food SMEs. Based on previous manufacturing operations, a thorough analysis of the
right alternative selections needs to be conducted. It is vital to obtain both natural and
financial data on production activities in order to analyse the actualised operations. In
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this regard, it is important to implement the proper business-tracking procedures and
include them when documenting production activities and their outcomes. The major goal
of the previously described idea is to improve the agri-food sector’s efficiency, in order to
encourage the sustainable development of SMEs in this sector.

4. Results

For the purpose of building an information framework to determine production meth-
ods, it is crucial to document business events. The planning of production operations and
decision making are both essential for the proper development of the production cycle. Due
to ignorance about the right approach to documenting these business events, producers
have some difficulty in delivering the essential information. In agri-food SMEs, where
management functions (organising, realising, and controlling) are frequently the responsi-
bility of one person, whose primary purpose is to ensure sustainable production, the task
of documenting business events must also be carried out, but this is often overlooked.

Record-keeping is a methodical process for keeping track of the daily data on agri-
food SMEs’ operations, including financial and production data. Records demonstrate
the overall sustainability and financial success of an individual business. These data
identify the agri-food sector’s strong and weak points and provide an overview for making
strategic decisions.

The layout of the form is intended to include all the crucial details about agri-food
SMEs, including their members, the total area and structure of the agricultural land they
own and lease, their facilities, their long-standing plantations, the machinery and equip-
ment owned by the producer, their crop and vegetable crops, the number of animals,
products, and activities that earned money for the SMEs in a particular year, and their
farm liabilities. The major goal is for management to use this information to obtain insight
into the business operations of agri-food SMEs. Consequently, in addition to analytical
information about their available funds, it is necessary for SMEs to include the financial as-
pects of their business (the value of their resources, the value of their production and other
operations from which the SMEs have produced income, their annual costs, their amount of
subsidies, and other recognised income). The costs of all hired or purchased inputs utilised
in their production during the course of a year are included in their operating expenditures.

The nature and scale of production dictate the financing requirements. Additionally,
according to Barry and Ellinger [53], the following distinguish agri-food finance from other
economic sectors:

• relatively small businesses, but with developing integration,
• a significant proportion of capital resources, such as land, buildings, and equipment,
• extended and biologically driven production cycles,
• a greater reliance of smaller production units on non-farm revenue,
• finance that is relationship-driven but information-intensive,
• an emphasis on food products as opposed to commodities,
• a reliance on international exports and environmental awareness.

Having adequate records that give an overview of the consumption and planned
purchases of basic raw materials is necessary in order to monitor the costs associated with
production processes and the quantities that need to be fully or continuously procured.
Without these details, the production process cannot be fully realised.

Obtaining information is a challenging task, since it is essential to gather data through
sufficient recordings, displays, and processing [54]. The appropriateness of records is
shown not only by the business actions or events that have been carried out, but also by the
monitoring, research, analysis, and control of the production process, and by the results of
their effective implementation. This article presents the process of recording that is required
for the ongoing collection of both quantitative and qualitative data.
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4.1. System-Based Approach to Record-Keeping

The International Institute for Sustainable Development quantifies and simplifies
aspects that are difficult to comprehend into a reasonable quantity of relevant information,
which can be used to make judgements and decisions [55]. This is even more essential in
the food industry due to the perishable nature of the items and the requirement for making
immediate selections. By applying the appropriate technology, managers may monitor
product flow, help with data analysis, and make timely decisions to boost productivity
and achieve a higher output that will benefit end-users [56]. In order to facilitate decision
making and problem solving, management frequently implements a variety of procedures.
Production will benefit from close monitoring, a longer period of storage, and an improved
comprehension of the supply demand cycle for goods delivery.

The conceptual Sustainability Green Industry 4.0 (SGI 4.0) framework aids in the
structuring and evaluation of traditional green processes, in connection to Industry 4.0
and sustainability. This includes determining which technologies (big data, cyber-physical
systems, the Industrial Internet of Things, and smart systems) and green processes (lo-
gistics, manufacturing, and product design) are essential for reaching a greater degree
of sustainability [57]. Müller et al. [58] investigated the relevance of Industry 4.0-related
opportunities and challenges as drivers for Industry 4.0 implementation in the context of
sustainability, taking a differentiated view on varying company sizes, industry sectors,
and companies’ roles. The elements of Industry 4.0, such as big data, the Internet of
Things, and smart factories, have favourable roles in increasing information technology
(IT) deployment, which adds to long-term sustainability [59].

To achieve long-term profitability and sustainable production, agri-food producers
should have the ability to manage their production processes and distribution. The chang-
ing economic circumstances associated with agri-food production are usually unexpected
and cannot be significantly modified. Therefore, every activity in the agri-food business
must be well planned, structured, and directed towards its goal. Due to this dynamism
and unpredictability, high levels of knowledge and preparation are needed to find effective
solutions for adjusting the production processes in agri-food SMEs to new circumstances.
Hence, knowledge management and acquisition are essential for an agri-food business to
completely develop a competitive advantage.

Biological processes that affect the activities for increasing production are what give
rise to the unique characteristics that define the agri-food sector. These specificities limit
the ability of agri-food producers to register and record the business changes that occur
throughout their operations and affect the economic outcomes of some types of agri-food
production. This is why collecting data during agri-food operations is more difficult than
with other activities, and it is vital to adapt the current data management systems to the
unique requirements of the agri-food sector.

Data collection is a painstaking process that calls for maintaining accurate records and
displaying and processing data. The appropriateness of these records can be seen not only
in business events or realised actions, but also in the monitoring, research, analysis, and
control of the production process and its results. Both in terms of the extent and calibre
of the data gathered, the official statistical method for monitoring corporate holdings is
unsatisfactory. Adopting an approach that enables the ongoing monitoring of the financial
and production metrics of agri-food SMEs is therefore important.

In order to identify the economic, technological, and other elements that will enhance
the business sustainability of agri-food SMEs, it is essential to use the right scientific ap-
proach, which takes into consideration real situations and outcomes. To have the sufficient
knowledge to make business decisions in this sector, SME agri-food producers are required
to continually document all their business operations. The availability of essential infor-
mation is necessary to ensure consistency between the decision making process and the
anticipated outcomes that result from the choices made.
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Manufacturers therefore need to carefully monitor their business activities and docu-
ment all their production-related business actions in an event log (Figure 2). The phases
involved in documenting these economic occurrences are as follows:

• Gathering information and entering it into the relevant fields in the worksheet,
• Indicating the date when revenue was obtained or when products were realised, and

including the expenses of the inputs used in the productive activities,
• Making notes to explain the actions taken in the event, where a more thorough

presentation is required to produce recorded data of a better calibre.
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The management of production operations, the planning of upcoming production
activities, and decision making procedures all depend on daily the record-keeping of
business events. Producers can evaluate the effectiveness of their actualised production
procedures by using accurate information. The potential of creating a report based on these
data that provides an overview and analysis of the economic repercussions of particular
types of production would significantly aid in the planning of future business operations.

These data are also essential for producers to identify the elements that contribute
to decreased outputs and negative economic outcomes. With quality records that give
thorough details about the inputs and outputs of production, it is possible to identify
the critical points or problems that arise in production activities and to adopt corrective
measures. It is crucial that recording data on business operations is based on a consistent
methodology that is supported by trustworthy and organised documentation. Business
operation records are an organised depiction of the business processes that occur in agri-
food SMEs during a specific time period. The proposed methodology requires four types
of records, which are:

• The available capacity,
• The production costs of crops and livestock,
• The plant and animal products,
• The accounts, credits, debits, and payments, etc., received.

These records may be used to build reports on certain cost categories of the activities
carried out, the number of working hours devoted to each sort of production, suppliers,
and clients, etc.

These data serve as the foundation for creating a summary report that includes in-
formation on crop or livestock outputs, monthly evaluations of spent concentrate, labour
hours, and the sales of harvested plants and animal products, among others. The financial
components (the value of the assets, the value of production and other activities from which
the household income was created, the costs, the amount of subsidies, and other realised
revenue) must be included, in addition to quantitative information on the resources that
are accessible.

4.2. Crop Production

A summary record of crop files includes quantitative information on the stocks at the
beginning of the period, the area seeded, the total production price, the average yield per
hectare, and, of course, the total value of the outputs generated, or the production of the
crops represented on the holding. The basis for deciding potential changes in the upcoming
period will be provided by an overview of the used arable land in one location and the
average yields (in terms of increases or decreases in the area under crops with yields that
are higher or lower than anticipated, or compared to the yields of earlier years). It is vital
to enter these data in the logbook in a chronological sequence when business events occur,
such as the purchase of plant materials and labour payments. This method makes it feasible
to obtain monthly sub-sums.

It is necessary to keep track of all materials and inputs (seeds, fertilisers, organic
fertilisers, and protection), as well as the labour costs of non-farm employees, in order to
increase the farm’s efficiency, to obtain timely information on the financial outcomes of
individual production lines, and to calculate their gross margins. With a need to specify
the type of fertiliser (NPK, UREA, KAN, or other fertilisers), seeds, protective equipment,
and hired labour used, specific sections of the table regarding the inputs invested in crop
production are made with the intention of recording data on the mineral fertiliser used
separately for each crop. This part also includes information on the costs of fertiliser, seeds,
and protective agents, etc., in addition to data on their raw material quantities (Figure 3).
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4.3. Livestock Production

Producers may find out more about their inputs, including the purchase of concen-
trated and other feed, the purchase of animals, and the number of working hours or
working days of hired labour, by keeping an eye on the business activities involved in
the manufacture of livestock products. Instead of relying on generalised projections of
the farm’s performance, such knowledge is crucial for creating realistic budgets for future
sustainable initiatives. When recording business events in the log book, it is necessary to
be more specific about what kind and category of livestock these were for, for example, the
purchase of concentrate, if more than one type of livestock production is represented in
the holding. Additionally, in the category of other costs, it is necessary to specify whether
veterinarian costs were incurred as a result of the treatment of a specific number of heads
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in fattening pigs or the fattening of other animals, etc., in order to perform a qualitative
analysis of all types of production.

It is essential for producers to maintain proper records of animal categories, weight,
pricing, amount sold, home consumption, and mortality, in order to efficiently implement
business operations linked to livestock production and monitor the economic impacts of
the actions conducted. The production and economic activities related to pig production
have to be recorded separately for farming enterprises that also raise pigs. Farmers must
keep track of the progression of each respective category of livestock with respect to their
higher categories based on the production they are managing, in order to always have a
clear picture of the current and anticipated expenditures and income.

Data on variations, in terms of increases and decreases in the number of heads, are
also needed for a producer’s analysis. Changes resulting in a decrease in the number of
cattle include sales, moving into a higher category, slaughter, consumption within the
household, and death. Both quantitative and value-based data should be kept track of for
these changes. In order to assess the economic impacts of the many livestock production
types owned by the holding, separate records must be kept for each type.

The primary inputs in livestock production include food and nutritional supplements,
which are correlated with the yields attained. If the growth is found to be inappropriate, it
is imperative to act quickly and alter the composition, or at least some components, of the
feed rations. This information is obtained by comparing the composition of the nutritional
rations and the production or growth over the proper period of time.

By correctly recording the food consumed, it is possible to take the composition of this
food into consideration when comparing weight increases or milk outputs. It is important
to have proper knowledge on the prior make-up of these nutritious meals before opting to
alter their structure or quantity.

Because of this, it is crucial for farmers who raise animals to record the compositions
of the rations used. Financial considerations should undoubtedly be taken into account,
which means that the units and total values must be recorded. The system has to be
segmented depending on production units, such as different types of crops, animals, and
other expenditure categories [60].

4.4. Identifying the Location of Costs

The recording of economic events on farms must be approached seriously and respon-
sibly by agricultural producers, given that each type of agricultural production represents a
complex system with unique dynamics of its production activities and input investments on
the one hand, and the realisation of its outputs on the other. A constant record is required of
the quantitative and value indicators that relate to the invested inputs and realised outputs
for each type of agricultural production, if the objective is to maintain the production level
already attained or to raise it. Agricultural producers must devote some time to these tasks,
since they often forget to keep track of their farm’s business activity when performing
specific seasonal tasks.

Using agricultural production as an example, the next step in this decision making
should be with information on: (1) the areas intended for agricultural production; (2) the
yield achieved in previous years; (3) the prices of the raw materials or inputs; (4) the issues
that have led to low yields; and (5) the market rates and sales for specific agricultural crops.

Planning and organising subsequent production activities requires different types of
knowledge. For example, the producer must know about agricultural production, which
refers to the quantity produced or the yield. The producer must also understand the
dynamics of investment, or the consumption of inputs, starting with the amount of seeds,
fertilisers, and protective agents. Knowledge of the time invested by formal and informal
workers is also important.

Due to the presence of several forms of agricultural outputs, heterogeneous or mixed
agricultural farms require a more sophisticated approach when it comes to assessing and
determining the outcomes of their overall operations. Depending on their type of agricul-



Sustainability 2023, 15, 9387 13 of 22

tural output, these farms generate a variety of agricultural products and consume a variety
of inputs, all of which must be properly recorded. Agricultural producers must participate
more actively in the creation of an integrated framework for sustainable development. This
includes keeping more detailed records of the inputs they use, as well as the products they
actually create, according to their kind of production. Given the significant contribution
of mixed farms or farms with multiple lines of agricultural production, it is necessary
to track the costs from where they were incurred. Due to the concurrent expansion of
several productions, agricultural farms have more cost centres. According to the method
of inclusion, the cost centres in the agriculture sector can be classified into three groups:
main, auxiliary, and general cost centres (Figure 4). The grouping of costs by location
actually represents the breakdown of the total costs into these three groups of cost locations
(MT). Of course, the most significant are the main costs (individual production lines), and
depending on the size and type of the farm, auxiliary and general costs appear.
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Individual lines of production (corn, wheat, potatoes, plums, milk production, and pig
fattening, etc.) represent the main areas of costs, i.e., they include the costs of basic activities,
especially for plants (e.g., arable land, fruit production, viticultural, and vegetable produc-
tion) and livestock production (e.g., milk production, pig fattening, and egg production).
Direct costs are linked to the main location, i.e., the production line to which they refer,
while indirect (auxiliary and general) costs are allocated to the main cost locations in the
following stages. In the final effect, all the costs end up in the main cost centres, upon the
basis of which analytical calculations are later made. Without placing the records of these
agricultural costs in the right location, it is not possible to precisely calculate these costs.
As the agricultural economy represents a production system that is made up of several
subsystems, i.e., production lines, which have impacts on its operations, it is necessary to
analyse all the individual lines and look at how they participate in the achieved results.

4.5. Recording and Calculating Direct and Indirect Costs

The costs of individual products should be divided into either direct or indirect
costs and then transferred to the appropriate cost bearers. Identifying the occurrence of
individual costs according to the lines of production and allocating them properly is the
goal of creating realistic and high-quality calculations for individual productions, i.e., cost
bearers. Recording these costs is also performed in the appropriate rows and columns of
the logbook, which indicate the individual cost centres.

The costs of the materials used for production, which, according to actual consumption,
can be charged as a whole to individual lines of production (seeds, fertiliser, fodder, and
fuel, etc.) are considered to be direct costs. Additionally, included under direct costs in
agriculture are those related to individual crops and livestock, such as species, breeds, or
categories of livestock.

Unlike direct costs, indirect costs are determined indirectly, and, in the structure of the
calculation, they represent the corresponding part of the common costs for several lines of
agricultural production. Indirect costs include the costs of the auxiliary and general cost
centres. The costs of auxiliary MT (tractors—possibly by category, harvesters, feed mixers,
irrigation systems, and dryers, etc.) are, as a rule, very significant for agricultural farms
and they depend on the scale and structure of the production.

The categories of expenses include those that arise from the performance of the
general farm management, e.g., production planning, sales, and accounting. In addition,
this category includes the largest part of the overhead costs (electricity, water, tax, heating,
and telephone). In addition, indirect costs arise from the use of common resources, work
items, and labour in the execution of production activities (farm machinery, mixing fodder,
means of transport, and irrigation systems). The value of the costs incurred upon this
basis is determined within the total amount and indirectly distributed to certain lines of
agricultural production. Recording plant products is useful for crop use planning.

Crop use planning involves first recording the existing stocks and the expected produc-
tion, so that agri-food producers can apply these data to plan how to use the crops that will
be produced (for livestock feed, sale, household consumption, storage, or compensation
for other products or services, etc.).

It is necessary to include a column in the form that allows a view, at any moment,
of the state of a particular product, and thus, in a timely manner, allows the producer to
notice the need to repurchase it. This record can also serve for products or materials that
are not only produced, but also bought, sold, and used on the farm (which could be straw
or animal feed, etc.). This record is necessary for each product or material. Farms that have
multiple lines of plant production need to keep an ongoing record of their use of plants,
with the aim of monitoring quantitative and valuable data on their production.
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4.6. Recording the Realisation of Livestock Products

In the section of the event log that is meant to capture information about livestock
products, it is crucial to chronologically define the value structure of the animal and
livestock product sales. The planning of production activities, especially for purchasing
animals or enhancing outputs, benefits greatly from the examination of revenue sources and
their timing. When it is necessary to allocate sufficient revenue to periods that require more
financial investment, one must identify if these investments are more than the revenues
and if it is essential to borrow money. The sales of livestock and livestock-related goods
need to be recorded, including not only their quantitative data, but also their selling prices,
in order to understand the realised revenues.

Daily records of the amount of milk produced and its selling price should be kept,
as should the aforementioned quantitative and price data extracted from the logbook of
business events in the section pertaining to the sale prices of livestock products. Their
values are added up each month and distributed to the proper final forms. Applying the
calculated value of the delivered milk without a premium and the amount of milk sold
results in the calculation of the average price of milk. Planning production operations
benefit greatly from the examination of revenue sources and their timing, particularly if
intending to procure livestock or expand their outputs.

4.7. Recording the Achieved Results

It is necessary to conduct a thorough analysis of the functional relationship between
production inputs and the outputs or values obtained. This section provides an overview
of the expenses associated with manufacturing processes and the income produced by the
investment of inputs in these processes. Basic information on the amounts of plant and
animal product production, their usage structures, their sale quantities, their prices, and
their total values, etc., are included in the records. The following categories were created
based on the structure of the costs that result from the realisation of business operations on
a farm:

• the expense of labour and mechanisation
• the cost of raising animals
• the cost of raising plants
• overheads
• insurance premiums
• taxes and other fees
• land-use expenses

The components of each of these categories are provided in the diagram below. For
instance, the expenses of plant production include the costs of the seed and planting
supplies, fertilisers and soil treatments, and crop protection and maintenance goods.

In order to examine the fundamental components of these costs, determine the cost
prices, and identify the processes where specific issues develop, documenting and monitor-
ing the costs that result from the realisation of successful, sustainable production processes
are key objectives. Agri-food policies in a market economy heavily rely on the cost analyses
and cost pricing of agricultural outputs (Figure 5). Cost prices are an objective economic
indicator, whose in-depth research offers important details on both the quantitative and
qualitative indicators that are relevant to a specific agricultural output.

The agri-food sector is subject to new demands regarding the accuracy and integration
of the planning and management of its production operations, as a result of the advance-
ment and improvement in its techniques and technology [61–63], all with the goal of
enhancing sustainable development. It is vital to consider the variables that may lower
the anticipated yield before beginning the planned production activities, i.e., the outcomes
of the operations (verifying the accuracy of mechanisation, biological circumstances, and
climatic conditions, etc.). Additionally, rising electricity prices, along with sustained high
demand, began to erode producers’ finances [64].
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5. Discussion

Innovations are undoubtedly crucial resources throughout sustainability transitions,
which provide a valuable framework for exploring how to make innovation policies more
successful [65]. The significance of an innovation system stems from the wide range
of interactions required for every organisation to innovate [66]. The idea of a national
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system of innovation might be helpful as a tool for analysis and the fostering of sustainable
economic growth and wellbeing [67]. Systems of innovation have been recognised as
beneficial analytical tools for better understanding innovation processes, as well as the
creation and dissemination of information and knowledge in the economy [68]. Sustainable
development is dependent on organisations, institutions, and policies that strive to generate
and improve wealth in ways that ensure long-term environmental, social, and economic
well-being [69,70].

To determine whether a country’s or sector’s development has been sustainable over
time, it is necessary to estimate the changes in its inclusive wealth and institutions over a
time period. Changes in knowledge and institutions across time are reflected in changes in
total factor productivity (TFP) [71]. That way, it is important to collect information from
SMEs in the agri-food sector, in order to estimate the value of the changes in the amounts
and compositions of manufactured, human, and natural resources.

Manioudis and Meramveliotakis [72] offered three methodological and analytical con-
cepts that should be at the heart of every study aimed at achieving sustainable development:

- First, any thorough examination of the concept of development should distinguish
between two levels of study. The goal of these examinations is to understand the
historical phases of socio-economic systems. Under such a theoretical framework, the
concept of development serves as a “transhistorical category” that is relevant to all
types of socioeconomic systems.

- The second principle relates to the importance of past development studies, because
“history matters” in determining development trajectories.

- The third premise is attributed to the examination of sustainable development, includ-
ing the fundamentally multidisciplinary character of development studies. A more
thorough comprehension of the various elements that impact, alter, and accelerate
human development, such as economic, political, institutional, and cultural aspects,
necessitates a theory that focuses on these different elements.

The agri-food industry is a complex production system comprising specific commercial
activities, i.e., processes of matter, energy, and information transformation. To assess
the production outcomes and sustainable development of these production processes,
approaching the measurement of the activity inputs and outputs is required, taking into
account the diversity of the production types in this sector.

The capacity to successfully encourage agri-food SMEs producers to achieve sustain-
able development and higher production requires obtaining information at the micro level.
At the same time, the latter will support improved outcomes at the macro level, meaning
that each synergistic impact will affect how the agri-food sector develops as a whole. The
collaboration and exchange of information across government organisations, companies,
agencies, and other stakeholders in the agri-food sector encourage manufacturers, the
government, and the responsible ministry to be better informed and address issues as they
arise (Figure 6).

The fundamental aspects of the concept, i.e., the operation of the Integrated Framework
for Sustainable Development in agri-food SMEs, are as follows:

- A central government institution, e.g., the Ministry of Agriculture and/or the Min-
istry of Industry, constitutes the “roof” institutions that monitor the operation of the
Integrated Framework.

- Scientific research institutes, which are entrusted with organising the processes of gath-
ering data, analysing them, examination, and presentation, as well as the continuous
improvement in the integrated framework’s operation. Processed data, or information,
are sent to the central government institution, e.g., the Ministry of Agriculture and/or
the Ministry of Industry, where they are used to gain insight into the operations of
SMEs and develop appropriate agri-food policy initiatives.

- Agri-food SMEs should maintain records, i.e., engage in data collection.
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Limitations and Suggestions for Future Research

The integrated framework provides a broad range of data, including details on the
structure, type of production, quantity produced, its value, the inputs used, price, employ-
ment of the labour force, and both internal and external product realisations.

To ascertain the advantages of the presented methodological solutions, that is, to
verify their validity, it is essential to test the integrated framework at the micro and macro
levels. Taking into consideration their size, type, and territorial dispersion, the integrated
framework should be evaluated at the micro and macro levels on representative samples of
agri-food SMEs, which are characterised by extremely varied outputs. Following this, a
special database of the gathered data must be created, serving as the foundation for the
additional processing and analysis of the sustainable development of agri-food SMEs.

To achieve adequate data quality, future research needs to investigate the following
significant potential barriers:

- Insufficiently coordinated institutional mechanisms for gathering quantitative and
qualitative data.

- A key issue in terms of ensuring the quality of these data is inadequate logistical and
technical assistance, combined with poor monitoring.

- An incomplete or delayed data set.
- A low level of data utilization by agri-food producers.
- An inadequate approach when analysing the collected data.

The integrated framework aims to support the sustainable development of agri-food
SMEs and the entire agri-food sector in a systematic and comprehensive way through an
analysis of the outcomes of agri-food SMEs.
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It also indicates that every participant involved in this sector will be associated in
building a comprehensive database. A solid foundation for decision making may be offered
by integrating data from multiple sources with data generated by the outcomes inside
agri-food SMEs. Manufacturers can improve their future operations and timely coordinate
production activities through the process of integrating internal and external data sources.

This paper’s limitation relates to the significant amount of data that the system of
records define, as well as the possibility that they will be observed from the viewpoint
of a number of institutions, whose recommendations and actualization might limit the
sustainable development of agri-food SMEs. Therefore, future research should also be
focused on the information flows between defined stakeholders in the agri-food sector.

6. Conclusions

This article’s study focused on the theoretical, conceptual, and methodological aspects
of constructing an integrated framework for fostering sustainable development in agri-
food SMEs at the micro and macro levels. In doing so, two main fields of research were
distinguished: the micro level, which refers to record creation and information development
inside agri-food SMEs, and the macro level, which should enable information collection,
processing, and summarizing based on various types of production.

The foundation for the efficient operation and ongoing development of the Integrated
Framework for Sustainable Development in agri-food SMEs is the creation of a database
for the needs of analyses at all levels, primarily the analysis of the business of agri-food
SMEs and their sustainable development, followed by the analysis of the development of
this sector as a whole, and the effects of specific agri-food policy measures.

Due to the responsibility of making decisions within their production operations,
SMEs in the agri-food sector require daily data on the amount of resources spent for each
production cycle on the one hand, and their realised business outcomes on the other.
Monitoring production processes, such as the specific operations and costs associated with
these production processes, can help with the control or management of SMEs and in
achieving their sustainable development. Future decisions made in the field are crucial
for the planning and control of production operations and should therefore be treated
with care.

Making the right judgements is a constant, iterative process, during which, one
is required to recognise possible issues and approach the development and analysis of
prospective solutions, especially when they relate to specific interventions for certain types
of production. Producers can obtain insight into their production potential and a better
understanding of the indications that show the success or failure of their previously realised
production activities by implementing higher levels of organisation in these production
activities. With this strategy, their manufacturing processes are better controlled and there
are better chances to produce agri-food products of a higher quality and obtain a larger
market share.

Different stakeholders in the agri-food sector will benefit through an array of advan-
tages stemming from the creation of the Integrated Framework for Sustainable Develop-
ment in agri-food SMEs, including:

- Primarily, producers will achieve better decision making and, consequently, more
efficient operations, through a variety of production and financial data on their busi-
ness operations obtained in the form of various reports (derived success indicators, a
number of other analytical reports on assets, liabilities, costs, and results, etc.);

- Reliable data will be made available for providing appropriate economic advice;
- The ministry of industry and agriculture and other state institutions will have an accu-

rate database for implementing suitable kinds of incentives and developing/sustaining
measures of the agri-food policy as a whole;

- The professional associations of manufacturers in the agri-food sector (chambers and
clusters, etc.) will have a strong information foundation for recommending measures
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and carrying out operations aimed at improving the economic position of the SMEs
involved in the process;

- The integrated framework will allow for advancements in the research and staff
development, etc., of scientific and educational institutes and organisations.

The agri-food sector, overall, needs both production and economic data on its company
operations to define acceptable measures and build future policies. The ability to access the
aforementioned categorized data is a crucial resource for those in charge of formulating
policies and achieving the objectives of agri-food SMEs.

An integrated framework for sustainable development in agri-food SMEs with a
variety of production types has the potential to boost activity and procedural efficiency
and timeliness, as well as achieve information correctness and consistency. This framework
includes specifically defined dynamics for the collection, handling, analysis, and flow of
quantitative and qualitative information.
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59. Haseeb, M.; Hussain, H.I.; Ślusarczyk, B.; Jermsittiparsert, K. Industry 4.0: A Solution towards Technology Challenges of

Sustainable Business Performance. Soc. Sci. 2019, 8, 154. [CrossRef]
60. Sharma, J.K.; Dubey, P.K. A need of farm records and accounting in agriculture sector. Int. J. Innov. Stud. Sociol. Humanit. 2019, 4,

155–158.
61. Thrassou, A.; Chebbi, H.; Uzunboylu, N. Postmodern approaches to business management and innovative notions for contextual

adaptation—A review. EuroMed J. Bus. 2021, 16, 261–273. [CrossRef]
62. Thrassou, A.; Vrontis, D.; Efthymiou, L.; Uzunboylu, N. An Overview of Business Advancement through Technology: The

Changing Landscape of Work and Employment. In Business Advancement through Technology Volume II; Thrassou, A., Vrontis,
D., Efthymiou, L., Weber, Y., Shams, S.M.R., Tsoukatos, E., Eds.; Palgrave Studies in Cross-Disciplinary Business Research;
Association with EuroMed Academy of Business; Palgrave Macmillan: Cham, Switzerland, 2022. [CrossRef]

63. Vrontis, D.; Thrassou, A.; Weber, Y.; Shams, R.; Tsoukatos, E.; Efthymiou, L. Business Under Crisis Volume I: Avenues for Innovation,
Entrepreneurship and Sustainability; Book Series: Palgrave Studies in Cross-Disciplinary Business Research, in Association
with EuroMed Academy of Business; Palgrave Macmillan: Cham, Switzerland; Springer: Berlin/Heidelberg, Germany, 2022.
[CrossRef]

64. Chomac-Pierzecka, E.; Sobczak, A.; Urbanczyk, E. RES Market Development and Public Awareness of the Economic and
Environmental Dimension of the Energy Transformation in Poland and Lithuania. Energies 2022, 15, 5461. [CrossRef]

65. Fageberg, J. Mobilizing innovation for sustainability transitions: A comment on transformative innovation policy. Res. Policy
2018, 47, 1568–1576. [CrossRef]

66. Freeman, C. The National System of Innovation’ in historical perspective. Camb. J. Econ. 1995, 19, 5–24.
67. Lundvall, B.A.; Johnson, B.; Andersen, E.S.; Dalum, B. National systems of production, innovation and competence building. Res.

Policy 2002, 31, 213–231. [CrossRef]
68. Edquist, C. Systems of Innovation: Technologies, Institutions and Organizations, 1st ed.; Routledge: Abingdon, UK, 1997. [CrossRef]
69. Meramveliotakis, G.; Manioudis, M. History, Knowledge, and Sustainable Economic Development: The Contribution of John

Stuart Mill’s Grand Stage Theory. Sustainability 2021, 13, 1468. [CrossRef]
70. Manioudis, M.; Meramveliotakis, G. New Institutional Economics and Economic Development: A Smithian Critique. In Bringing

Microeconomics and Macroeconomics and the Effects on Economic Development and Growth; Kostis, P., Ed.; IGI Global: Hershey, PA,
USA, 2020; pp. 27–40.

71. Dasgupta, P. The idea of sustainable development. Sustain. Sci. 2007, 2, 5–11. [CrossRef]
72. Manioudis, M.; Meramveliotakis, G. Broad strokes towards a grand theory in the analysis of sustainable development: A return

to the classical political economy. New Political Econ. 2022, 27, 866–878. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/su141912760
https://doi.org/10.1108/AAAJ-05-2020-4556
https://doi.org/10.1177/0008125620973713
https://doi.org/10.1016/j.digbus.2021.100007
https://doi.org/10.1108/DPRG-09-2019-0076
https://doi.org/10.1016/j.worlddev.2019.04.010
https://doi.org/10.18267/j.cebr.213
https://doi.org/10.3390/su12155968
https://doi.org/10.3390/su10010247
https://doi.org/10.3390/socsci8050154
https://doi.org/10.1108/EMJB-11-2020-0125
https://doi.org/10.1007/978-3-031-07765-4_1
https://doi.org/10.1007/978-3-030-76567-5
https://doi.org/10.3390/en15155461
https://doi.org/10.1016/j.respol.2018.08.012
https://doi.org/10.1016/S0048-7333(01)00137-8
https://doi.org/10.4324/9780203357620
https://doi.org/10.3390/su13031468
https://doi.org/10.1007/s11625-007-0024-y
https://doi.org/10.1080/13563467.2022.2038114

	Introduction 
	Theoretical Contextualisation and Research Aim 
	Methodology 
	Results 
	System-Based Approach to Record-Keeping 
	Crop Production 
	Livestock Production 
	Identifying the Location of Costs 
	Recording and Calculating Direct and Indirect Costs 
	Recording the Realisation of Livestock Products 
	Recording the Achieved Results 

	Discussion 
	Conclusions 
	References

