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Abstract— Increasing the desire to farm to increase income
is the main goal of sustainable agriculture. The main challenges
include lack of adoption of modern agricultural machinery,
difficulty in obtaining capital, and poor social services in farmer
households. This study proposes the development of social
farming by explaining the concept of multifunctional
agriculture using systems thinking which can accommodate
non-linear relationships between variables to overcome these
problems. The scientific contribution of this research is creating
policy formulations to adopt social farming by applying the
concept of multifunctional agriculture. From the causal loop
diagram developed, it shows that increasing the desire to farm
can be done through increasing social awareness and farmers’
profit. Farmers’ profit can be increased by increasing
productivity and minimizing cultivation costs. Further research
can be done by developing stock and flow diagrams that refer to
the causal loop diagrams.

Keywords—sustainable agriculture, social farming, system
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L. INTRODUCTION

Currently, the agricultural sector in Indonesia is
experiencing various problems, including the narrowing of
agricultural land, the lack of use of modern agricultural
technology, the emergence of fertilizer problems, the
difficulty of finding sources of capital, and the modernization
of agricultural marketing [1]. Agricultural land in Indonesia
is getting narrower due to the conversion of land functions
every year. This is as the result of the lack of Law
socialization on the “Protection of Agricultural Land for
Sustainable Food.” The land expansion can increase the
availability of paddy fields while reducing the amount of
available rice land [2]. In terms of the use of technology in
agriculture, Indonesian people currently do not use much of
modern agriculture, such as agricultural machinery, genetic
engineering, and information systems.

Furthermore, agricultural problems are also caused by the
inadequate distribution of fertilizers and the insufficient
involvement of inter-sectoral agencies in ensuring the
availability or distribution of fertilizers. Capital is also one of
the problems faced by farmers. Farmers' difficulty obtaining
capital from banking institutions has hampered the increase
in agricultural production, especially food crops [3]. Farmers
also face food marketing problems due to inadequate
markets, long marketing channels, low bargaining ability,
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price fluctuations, and the lack of information on agricultural
product prices [4].

This study proposes the concept of social farming to
overcome these problems. Social farming is an emerging
approach in rural studies [5]. Social farming is a general term
that includes all activities involving agriculture and rural
resources to produce food and social services [6]. It combines
economic and production dimensions with social dimensions
and can then be seen as a process of social innovation [7].
Social farming has received attention from various
stakeholders in Europe because it can produce several socio-
economic benefits for farming households [8]. The evolution
of social farming significantly encourages the affirmation of
the concept of multifunctional agriculture. Among the
various multifunctional practices, social farming allows
farms to broaden the scope of their activities [9]. The notion
of multifunctionality in social farming is primarily concerned
with the potential combination of agricultural production and
the development of welfare services [5]. Given the
multifunctional role of agriculture, one of the several social
dimensions of agricultural activity is the ability of agriculture
to promote labor inclusion for vulnerable people, including
individuals with difficulty finding work [10]. Agriculture in
the multifunctional paradigm is quite diverse, but all farmers
are willing to accept the dual responsibility. To reconsider
their main orientation toward primary production and profit
maximization, building new cross-sectoral and social
alliances, and adopting more socially responsible production
and marketing patterns [9]. Understanding participatory
behavior, knowledge, food access, and food differences can
affect farmers’ social inclusion [11]. Social inclusion affects
social awareness which means the ability to shift focus for a
moment and start thinking about the people around them.
Social awareness includes four components, namely:
empathy, perspectives from various points of view, respect,
and compassion [12]. The main focus of social farming is the
ability of social agriculture to combine the production of
agricultural products with the provision of services aimed at
improving health and social welfare, such as creating jobs for
the unemployed or individuals who have significant
difficulties in accessing the work environment [13, 14].

The systems thinking approach is a method that can be
used to represent the relationship between system variables
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[15, 16]. This study introduces systems thinking approach to
understand the actual conditions of rice cultivation. The
results obtained from this study are causal loop diagrams that
contribute to creating policy formulations to adopt social
farming by applying the concept of multifunctional
agriculture. This paper is structured as follows: Part 1 contains
the introduction. Section 2 discusses the literature review.
Section 3 contains the methodology. Section 4 presents the
results and discussion as a causal loop diagram. Finally,
Section 5 describes the conclusions and further research.

II.  LITERATURE REVIEW

Increasing food productivity is a strategy to overcome
food insecurity because increasing agricultural productivity
means greater food supply and lower housechold food
consumption expenditure [17]. The literature review related
to paddy productivity and production, paddy harvest area,
farmer’s profit, social awareness, and system thinking can be
explained as follows:

A. Paddy Harvest Area

Paddy harvest area is one of the indicators of sustainable
rice farming from the economic side [18]. However, the
problem of availability of agricultural land described in the
first section is also a source of the problem of narrowing the
paddy harvest area. In addition to questioning the availability
of sufficient land, solutions to increase the knowledge and
ability of farmers to manage agricultural land so that they can
apply various modern technologies to improve the quality of
crop yields [19].

B. Farmer’s Profit

The implementation of the social farming system focuses
on providing opportunities to increase economic value.
Individual satisfaction will indirectly improve the image of
agriculture [6]. Farmers can increase their knowledge on
social farming through non-formal education and evaluation
for optimal implementation. The development of social
farming with multifunctional agriculture aims to increase
farming desire and profit.

C. Paddy Productivity and Production

The soil composition is one of the factors that affect rice
productivity. Rice is a plant that requires a lot of water, so
irrigation management is needed [20]. Rice productivity is
limited in the tropics due to low rainfall, nutrient status, and
humidity  [21]. Rice Husk Biochar (RHB) and
commercialized bio-formulation (CSR-BIO) present in the
soil, either added or pure, can significantly improve soil
nutrient status in the tropics. Under normal conditions, the
treatment of nitrogen, phosphate, and potassium fertilizers
plus organic manure (NPKM) on the soil significantly
increased organic matter content and nutrients in upland and
paddy fields [22].

The experience of farmers and the extension will be able
to positively impact agricultural development [23 ] and farmer
houscholds [8].

D. Social Awareness

Rural multifunctionality (agriculture and fisheries) is re-

captured with the awareness of the relationship between

economic, social, and environmental aspects to the
sustainable development of the next generation in rural areas

[24]. Currently, social capital has the power to deal with crisis
conditions by providing food to each other and increasing
sources of income [17]. Innovation in the agricultural sector
and model-based exploration can support sustainable
agriculture [25]. The research applies innovations to
agricultural development in the Uruguay region through
technology to improve soil quality, operations management,
crop density, nutrition, and plant protection that impact
increasing crop yields. Social networks that facilitate access
to information also benefit farmers in sharing agricultural
information with their colleagues [17]. Technology and
ownership of resources in rural areas need to collaborate to
realize the hope of sustainable life for the next generation.

E. System Thinking

Systems thinking is a method to describe and analyze the
causality and interrclations between variables within a
system. System Dynamics quantifies the impact of those
interactions. Systems thinking is a causality-driven, holistic
approach to describing the interactive relationships between
components inside a system as well as influences from
outside the system [26].

Systems Thinking Diagrams are composed of several
components, elements, and influences. An influence also has
a direction, indicated by an arrow, and an indicator as to
whether the influenced element is changed in the same (S) or
opposite (O) direction as the influencing element [27].

1.  METHODOLOGY

This research uses systems thinking approach. This
method was chosen because the system object of this research
has a causal relationship involving various complex
variables. Systems thinking is part of the system dynamics
method that has the explicit ability to overcome non-linear
and dynamic problems. It allows an increased understanding
of the problems and behaviors [15, 16].

The analysis process begins in a dynamic system
environment by collecting various variables on the research
object. This study identified several variables that affect
social farming and their relationship to increasing farming
desire and profit. The variables in the social farming system
were obtained from various previous research sources, as
explained in the research results section.

A. Variable Analysis

The results of the literature review show that several
variables in the social farming system are indicated to increase
farming desire and profit. The following are some of the
variables of social farming obtained from the literature review
results [28, 21, 24, 17, 6, 29]. Each variable identified above
has a relationship, which will then be explained in the causal
analysis.

TABLE L LIST OF SOCIAL FARMING SYSTEM VARIABLES

No. | Variable name No. | Variable name
1 Birth rte 19 Participatory behavior
2 Death rate 20 | Compassion of each other
3 Population 21 Perspective from a different
point of view
4 Land conversion area 22 Social awareness
5 Paddy harvest area 23 Paddy productivity
6 Land expansion area 24 Cultivation cost
7 Credit 25 Grain price
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No. | Variable name No. | Variable name

8 Farmer's reverue 26 Agriculture tools assistance
Farming desire 27 Agriculture machine took

effect

10 Farmer's profit 28 Fertilizer effect

11 Disliking dirty 29 Pest and disease effect

12 Underestimate in terms 30 Seed effect
of farming

13 Knowledge 31 Number of fammers effect

14 Food access 32 Paddy production

15 Social inclusion 33 Quality of grain

16 Empathy 34 Storage

17 Respect 35 Processing

18 Food differences 36 Drying

B. Development of Causal Loop Diagram (CLD)

At this stage, all identified wariables and causal
relationships are depicted in the CLD diagram so that the
polarities and loops in the social farming system are known.
CLD represents the relationship between system variables to
provide user understanding of behavior and system problems
[27]). The CLD diagram of the social farming system is
explained in more detail in the section of results and
discussion.

IV. RESULT AND DISCUSSION

This section presents the results of drawing causal loop
diagrams from the development of social farming by applying
the concept of multifunctional agriculture based on real
systems. In the CLD, there are several subsystems, including
paddy harvest area, social awareness, farmer’s profit, and
paddy productivity and production. In the end, a causal loop
diagram of social farming to improve farming desire and profit
is presented.

A. Paddy Harvest Area

Fig. 1 presents the structure of the paddy harvest area
subsystem. Paddy harvest area is affected by land conversion
area and land expansion area. The land expansion area will
expand the paddy harvest area. The wider the paddy harvest
area, the higher the land expansion area (R1). The high land
expansion area is also influenced by the provision of credit,
the amount of farmer’s revenue, and farming desire.

The increase in land conversion will reduce the paddy
harvest area, but the wider the paddy harvest area, the higher
the conversion rate (Bl). Land conversion is also influenced
by population. The higher the population, the higher the land
conversion area. The high population is influenced by the high
birth rate, while the death rate influences the decline in the
population. The higher the population, the higher the birth rate
(R2) and death rate (B2).

B. Social Awareness

Fig. 2 presents the general structure of the problem of

social awareness. Increased social awareness is influenced by
compassion for each other, perspectives from different points
of wview, respect, empathy, farming desire, and social
inclusion. Increased social awareness will also increase
farming desire (R3) and social inclusion (R4). Social
awareness has a positive influence on access to food. When
humans are easy to get food, the level of social inclusion will
also increase. Furthermore, social inclusion will again affect
social awareness (R5).
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Fig. 1. CLD of paddy harvest area

Compasson of sach
otfver

Fig. 2. CLD ofsocial awareness

Besides being influenced by access to food, the increase
in social inclusion is also influenced by the level of
knowledge, participatory behavior, and population. However,
differences in food between humans will reduce the level of
social inclusion. Participatory behavior that can increase
social inclusion is also influenced by other factors, namely
the high level of empathy and respect. Empathy is influenced
by the level of knowledge. The higher the knowledge, the
greater the sense of empathy. On the other hand, farming
desire is increased due to high social awareness and the effect
of profits received by farmers.

People who underestimate the work of a farmer and do
not like working in dirty fields will trigger a lower level of
farming desire, but this can be overcome by increasing public
knowledge. The higher knowledge will reduce the mindset
that underestimates the work of farmers and views that
farmers always work in dirty fields.

C. Farmer’s Profit

Fig. 3 presents the general structure of the farmer’s profit
problem. The amount of cultivation cost is influenced by
agriculture tools assistance, paddy productivity, and farmer’s
revenue. The more paddy productivity, the higher the
cultivation cost. The existence of agriculture tools assistance
also adds to the cultivation cost. The higher the farmer’s
revenue, the smaller the cultivation cost.

Farmer’s profit is the reduction of farmer’s revenue with
cultivation cost. Farmer’s profit “positively affects farmer’s
revenue. The amount of farmer’s revenue can reduce
cultivation costs which reduce farmer’s profit (R6). Farmer's
revenue is influenced not only by farmer’s profit but also by
paddy productivity and grain price. The higher the yield of
paddy productivity and grain price, the 'more the farmer’s
revenue.
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D. Paddy Productivity and Production

Fig. 4 presents the structure of the paddy productivity and
production  subsystem. Paddy productivity sometimes
increases and decreases. The increase in paddy productivity
is influenced by the application of fertilizers, quality seeds,
the use of agriculture machine tools, the availability of
agriculture tools assistance, the amount of farming desire, and
many farmers. Meanwhile, the decline in paddy productivity
is influenced by pests and plant diseases.

Agriculture tools assistance will not only increase paddy
productivity but will also positively affect the provision of
better agriculture tools assistance (R7). The availability of
agriculture tools assistance will increase the effect and
volume of use of agriculture machine tools (R8). The
existence of agriculture tools assistance is also influenced by
the level of social awareness. Farming desire has a positive
effect on paddy productivity and the number of farmers and
paddy production.

The number of farmers is not only influenced by farming
desire but also positively influenced by farmer’s profit
because the greater the farmer’s profit, the greater the number
of farmers. The amount of paddy production, which is
influenced by farming desire and agriculture machine tools,
is a multiplication of paddy productivity with paddy harvest
area and quality of grain. The quality of grain is the quality
of grain that is influenced by 3 aspects: drying, processing,
and storage.
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Fig. 5. CLD of paddy cultivation system

Fig. 5 shows the relationship between the structure of the
paddy harvest area subsystems, social awareness, farmer’s
profit, and paddy productivity and production in increasing the
desire to farm for high incomes. The scenario can be done by
adopting social farming by applying the concept of
multifunctional agriculture.

V. CONCLUSION AND FURTHER RESEARCH

Social farming is an approach that includes all activities
that use rural and agricultural resources to produce food and
social services. Social farming focuses on the concept of
multifunctional agriculture. This multifunctional farming
system is influenced by several variables that are interrelated
linearly and nonlinearly with interactive feedback loops.
These variables include the process of social innovation,
socio-cconomic improvement of farmer households,
development of welfare services, improvement of farmer
health services, encouraging labor inclusion of vulnerable
people, including individuals with difficulty finding work,
increasing production, maximizing profits, building cross-
sectoral alliances, adopting more socially responsible
production and marketing patterns, providing credit,
procuring agriculture tools assistance, and increasing social
awareness.

The findings of this study are the scenario of the adoption
of social farming by applying the concept of multifunctional
agriculture described in the causal loop diagram. A causal
loop diagram is system thinking, describing the relationship
between system variables. In this study, the causal loop
diagram describes the relationship between variables that
affect the impact of social farming on farming desire and
farmer’s profit. Farming desire is influenced by four
significant variables': farmer’s profit, social awareness,
disliking dirty, and underestimation in farming. At the same
time, significant variables that affect farmer’s profit are
farmer’s revenue and cultivation cost.

The government and other stakeholders can use system
thinking described in the conceptual model (causal loop
diagram) to make decisions and formulate policy strategies to
adopt social farming by applying the concept of
multifunctional agriculture. Further research can be done by
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developing stock and flow diagrams that refer to the causal
loop diagrams generated from this research.
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