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Abstract

The recent IPCC reports have shown that climate crises are intensifying in the third decade
of the 21st century; therefore, policies based on socioeconomic and ecological sustainability
must be urgently executed. However, the production organization models and results
differ significantly between countries. This paper aims to compare the organic production
systems of Denmark, a successful organic player, and Brazil, which has great potential
but is poorly structured. Methodologically, due to the lack of quantitative data on the
Brazilian organic sector, a qualitative method (SWOT Analysis) was employed to evaluate
the Strengths, Weaknesses, Opportunities, and Threats of Danish and Brazilian organic
agriculture. Subsequently, eleven criteria were proposed to construct a factorial space in
a quadrant system for evaluating scenarios of virtuous and vicious circles. The results
have shown that in Denmark, a virtuous circle of interaction between public and private
agents has led the country into the global spotlight. In contrast, a vicious circle in Brazil
generates obstacles that hinder the growth of organic production. Therefore, identifying
these limiting circles also creates opportunities for change, such as recommending actions
and public policies to overcome the limitations of Brazil’s organic sector. These findings
have implications for Denmark and Brazil and can be replicated in Latin American and
African countries, contributing to the global effort to enlarge sustainable food production.

Keywords: SWOT analysis; factorial space; organic agriculture; virtuous circle; vicious circle

1. Introduction

Due to the global climate emergency [1], there is a growing effort to invest in policies
that promote sustainable and ecological production and consumption systems [2—4]. A
concrete example is the policy against hunger and the promotion of sustainable agriculture,
which are outlined in the Sustainable Development Goals (SDGs) proposed by the United
Nations in the 2030 Agenda [2]. Organic agriculture is, therefore, the central theme of
this paper.

The global organic area has grown by over 500 percent since 2000, reaching
96.4 million hectares, and the organic market has expanded nearly eight times, from
€15 billion to almost €135 billion by 2022 [4,5]. However, the forms of organization,
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legislation, and institutional framework that regulate organic production, as well as the
results obtained by these countries, are quite different.

This paper aims to compare the development of organic agriculture in Denmark and
Brazil, seeking to gather lessons and knowledge from the experience of this European
country, which is recognized as a key player in the sector, and to create conditions for
replicating it in Latin America and African countries.

Denmark is a Nordic country in the European Union, formed by a peninsula and
more than 400 small islands, with a total area of 43,094 km? (4,309,400 hectares), equivalent
to the Brazilian state of Rio de Janeiro. It has approximately 5.6 million inhabitants as
of 2020. In 2023, this country allocated 303,430 hectares for organic production, holding
the largest market share globally and accounting for 11.8% of the world’s organic market,
which generated approximately €2.1 billion. It is also worth noting that Danes have the
second-highest annual per capita consumption of organic products, at €362 [5].

Conversely, Brazil has an extensive agricultural area of 351,289,816 hectares and
5,073,324 rural establishments [6]. A small part of this area is dedicated to organic prod-
uct cultivation (or is under conversion), representing approximately 1.0 million hectares, or
around 0.4% of the country’s total agricultural area. More than 24 thousand organic pro-
duction units are registered in this area on the National Register of Organic Producers [7,8].
Although it is the 12th largest country in terms of organic production area, Brazil generated
more than €778 million, and its annual per capita consumption was €4 in 2023 [5].

From the analysis of different organic agriculture realities between these two countries,
it is fundamental to answer some questions: Is it possible to compare two disparate organic
production systems? What are the obstacles to Brazilian organic production growth? What
can be learned from the Danish experience? This paper aims to evaluate the following
scenarios: (1) Denmark presents a virtuous circle of private and public agents’ interaction,
placing it at a global prominence in the sector; and (2) there is a vicious circle in Brazil,
which means several obstacles make Brazilian organic agriculture growth harder.

Denmark’s favorable scenario occurred due to a virtuous circle of public and private
actions, such as: (1) actions focused on land conversion, soil preparation, equipment,
and natural inputs purchase, new seed species development, and pests natural control;
(2) agricultural education institutions financing for farmers training and qualification;
(3) creation of organic food public purchase programs for canteens and schools; (4) actions
for advertising and marketing the benefits of consuming organic food for the population’s
health and well-being; and (5) approximately €1.5 billion for credit to organic farmers [7,8].

In Brazil, the conditions are pretty different: (i) the land use structure is concentrated,
and the financial resources destined for organic farmers are insufficient; (ii) there is no
national monitoring and controlling system for organic production—that is, there is little
information available about the quantity and quality of the organic production; (iii) there is
a shortage in the access to the technical assistance and rural extension and, because of this,
the organic farmers have difficulties of handling bio inputs correctly as well as adapting
themselves to the production and storage sanitary rules; (iv) much of the consumption of
organic products takes place in short circuits (municipal organic fairs), which are still too
limited, once the production is not sold to all regions of Brazil; and (v) the organic products
consumption is meager (€4 per capita per year), involving a middle- and upper-class
population, characterized as a market niche, which generates low private investment in the
sector. Despite that, the system benefits consumers by directly selling fresh products [8].

This paper is structured as follows. After this Introduction, the historical trajectory
of organic agriculture development in Denmark and Brazil was thoroughly analyzed to
evaluate two contrasting scenarios: virtuous and vicious circles (Section 2 Literature Review,
respectively, Sections 2.1 and 2.2). However, it was not possible to conduct a quantitative
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analysis of Brazilian organic production, similar to the one conducted in Denmark, due to
the lack of available data on the product type, quantity, and locations of production and
commercialization. To overcome this quantitative limitation, in Section 3 (Materials and
Methods), a qualitative methodology was employed to compare the Brazilian and Danish
realities, utilizing the SWOT Analysis to evaluate the Strengths, Weaknesses, Opportunities,
and Threats (Section 3.1).

In Section 3.2, eleven criteria were used to build a Factorial Space in a quadrant system
from the construction of a coordinate graphic, with Factor 1 represented by a positive X-
Axis (Strengths) and negative X-Axis (Weaknesses), and Factor 2 represented by a positive
Y-Axis (Opportunities) and negative Y-Axis (Threats). The location determination of each
country was evaluated according to the Virtuous Circle (Virtuous Quadrant) and Vicious
Circle (Vicious Quadrant) scenarios from eleven critical factors.

The results (Section 4) were presented in a Scatter Chart, which allowed for the
measurement of the degree of virtuosity or viciousness of both countries. In Section 5
(Discussion), some actions and public policies focused on Brazilian organic agriculture were
recommended. Lastly, some conclusions and bibliographical references were presented.

2. Literature Review
2.1. Danish Organic Production Development

Denmark has undergone a remarkable agricultural evolution since the last quarter of
the 19th century, when rural family producers typically exported cereals to England, and
has since reached a prominent place in the organic products market in the 21st century. The
evolution until the first quarter of the 20th century occurred through the organization and
cooperation of rural family producers in “parceled-out communities”. Until 1972, the main
advances occurred through new agricultural regulations in the Danish Parliament and the
growing search for agricultural productivity, exemplified by the emblematic sentence: “Eat
your neighbor or be eaten” [9].

From the 1980s, organic agriculture evolved from experiments by some pioneering
actors to an institutionalized part of Danish agriculture. For instance, in the first quarter
of 1980, the Agricultural Study Group was invited to a public meeting at the cooperative
mansion Svanholm. The purpose of the meeting was to establish a national organization for
organic agriculture. The participants celebrated the initiative and recognized the need for
such an organization. The National Association of Organic Agriculture—LJJ] was created
in 1981 [9].

There were two main tasks for LOJJ in the early years: to establish production and
marketing rules and standards, and to develop an inspection system and a product label.
When establishing the rules and standards for the sector, LJJ emphasized the abandonment
of chemical products and the need to respect the ecological logic of biological production
processes. Furthermore, the organization emphasized the need for a more holistic approach,
highlighting the importance of cooperation among consumers, conventional farmers, and
research and teaching institutions as a goal [10]. Hence, in the 1980s, consumers could
choose organic foods labeled with the LOJJ logotype. Additionally, LLJJ registered the
@kologisk (Ecological) trademark, requiring farmers who wanted to sell organic food to
join LAJ and its inspection system [11].

Another significant milestone was reached in 1982 when the Organic Agriculture
National School (DQ]) was established. In Denmark, farmers were traditionally educated
in agricultural schools, which were founded and managed by farmers’ organizations on a
regional basis but received financial support at the national level [9]. Symbolically, D]
was a historic achievement for the professionalization of this sector, marking significant
progress and development in organic agriculture. It was similar to other agricultural
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schools that could offer official education to Danish farmers, despite focusing solely on
organic production methods [7,10].

The steps towards professionalizing organic production progressed, and in 1987, the
sector received official recognition from the government. The turning point was when the
Danish Parliament approved a law on organic agriculture called “@Jkologilov” (Ecology
Law in free translation). This initiative “symbolized the authoritative recognition of organic
farms as a part of Danish agriculture and because it implied the entrance to a new era where
the organic movement got access to the agri-political complex and then had to undertake
the role as a responsible actor” [9] (p. 19).

In 1987, a governmental certification system was established to ensure that consumers
could trust that organic products were produced and processed by specific standards.
Therefore, the term “Ecological” (Qkologisk) was chosen in Denmark to represent organic
agriculture and serve as a governmental label, featuring the Danish letter &. The law
expired in 1990. However, the Ministry of Agriculture proposed keeping it with only a few
changes, among which are intensifying advertising and marketing actions. Simultaneously,
it was suggested that the subsidies for converting conventional to organic land should be
raised to 4200 Danish Krone (DKK) per hectare per year. Until then, the subsidies were
2600 DKK for farms without animals and 3800 DKK for farms with more than 0.7 animals
per hectare [9].

In July 1993, the largest Danish supermarkets (retail group FDB) introduced 40 organic
products at lower prices by 15-20%. This strategy yielded immediate results, and the
supermarkets saw an increase in sales, particularly of milk and vegetables. Additionally,
this action prompted smaller supermarkets to follow suit and encouraged other supermar-
ket chains, which had previously avoided selling organic food, to do the same. Irma, a
company linked to FDB, announced in the last quarter of 1993 that it would cease selling
conventional carrots and instead trade only organic ones [9]. During this period, a study
revealed that the discount strategy resulted in a 15% decrease in the prices of organic prod-
ucts for consumers over two years, while demand increased significantly. This research also
revealed that approximately 40% of organic products had a price surplus of 30%, which
represented the consumers’ willingness to pay [9].

In 1997, the Danish government established a bill to buy and distribute organic food
in public canteens, kindergartens, hospitals, and schools. The conservative parties in
parliament were against this because they considered the law would mean conventional
food was of low quality [9]. However, they understood and agreed with the government
proposals [7]. In the following year, the Parliament approved a new tax on pesticides, and
one part of this tax was addressed to L] to afford consulting, information, publicity, and
marketing services. The Parliament authorized these subsidies in August 1998, totaling
approximately 11.5 million DKK [9].

Moreover, two action plans for organic farming (AAP I and II) were launched in 1999.
The first emphasizes the conversion of conventional land into organic land, while the
second highlights the processing and commercialization of organic products [9].

From the 2000s, the adoption of policies promoting conventional land conversion to
organic ones, as well as the expansion of organic food commercialization and production,
has increased, positioning Denmark as a global leader [8]. The first important indicator is
the growth of organic farms. The number of organic production units in 2015 was 2546;
by 2021, it had increased to 4151, representing a 63% rise. Additionally, the organic area
growth rate concerning the total agricultural area reached its peak in 2022, representing
12% [12]. These results were made possible by the adoption of policies promoting the
conversion of conventional land to organic practices, as well as the increasing demand
for organics.
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Another important indicator is the annual per capita consumption of organic products,
which reached €362 in Denmark, representing the second-highest per capita consumption
worldwide in 2024 [5].

These results were achieved by implementing the Danish Organic Action Plan, coordi-
nated by the Danish Ministry of Food, Agriculture, and Fisheries, which commenced in
2011. This plan aimed to double the area of Danish organic agriculture by 2020 [13]. The
primary strategy was to increase domestic demand for organic food, thereby encouraging
farmers to transition from conventional to organic production. Additionally, the govern-
ment has conducted such conversions on public lands, increased efforts in public canteens,
and supported the transformation of the land to provide organic food [8].

As a result, most organic product sales in 2023 were directed towards public insti-
tutions, including canteens, kindergartens, hospitals, and schools, accounting for almost
40% of the total public purchase programs. Also, the leading organic products marketed in
Danish retail stores were groceries, dairy products, fruits and vegetables, and eggs [12]. In
summary, public policies and public-private partnerships have positioned Denmark as a
global leader in organic food production and commercialization.

2.2. Brazilian Organic Production Development

The historical evolution of Brazilian organic production in the 20th and 21st centuries
was different. The expansion of the Green Revolution occurred rapidly. It was primarily
supported by national government entities (the Ministry of Agriculture and the Brazilian
Agricultural Research Corporation—EMBRAPA), as well as global organizations such as
the World Bank, the Inter-American Development Bank (IDB), the United States Agency
for International Development (USAID), and the United Nations’ Food and Agriculture
Organization (FAO) [14]. According to [14,15], the technological package of the Green
Revolution established a structure of subsidized rural credit, alongside a parallel struc-
ture of teaching, research, and rural extension associated with this model. Although the
conventional agricultural model, also known as the agro-industrial or agribusiness model,
has generated increased productivity in the countryside, it has been strongly criticized for
being associated with various ecological and socio-environmental problems [14-18].

In response to the problems arising from this model of agricultural production, several
environmental protection organizations, members of civil society, and scientists have spo-
ken out against it. In Brazil, for instance, the debate was also intense, and researchers such
as Adilson Paschoal, Ana Maria Primavesi, Luis Carlos Machado, and José Lutzemberger
contributed to challenging the current model and proposing new methods of agriculture.
These studies sparked public interest in the environmental issue and, consequently, led to
alternative proposals for Brazilian agriculture [19,20].

During the 1980s, proposals for alternative agriculture expanded and gained momen-
tum with the holding of four Brazilian Alternative Agriculture Meetings (EBAAs), which
took place in 1981, 1984, 1987, and 1989, respectively [8,21].

It was also in the 1980s that various non-governmental organizations (NGOs) focused
on agriculture emerged, articulated at a national level by the Alternative Technologies
Project Network (PTA), which gave rise to AS-PTA (Advice and Services—Alternative
Agriculture Project). “The term alternative technology was used during this period to
designate the various experiments challenging conventional agriculture, and was replaced
later by ecological agriculture, identified as part of agroecology” [8] (p. 5).

The proposal to adopt a sustainable development model is present in Brazil’s Federal
Constitution, promulgated in 1988 through Article 225: “Everyone has the right to an
ecologically balanced environment, which is a common good and essential to a healthy
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quality of life, and the public authorities and the community must defend and preserve it
for present and future generations”.

In the 1990s, concern about environmental issues gained greater expression, driven by
the debates surrounding the United Nations Conference on Environment and Development
(UNCED), which took place in Rio de Janeiro in 1992, also known as the Rio-92, Eco-92, or
Earth Summit. From this conference onwards, “factors such as attention to environmental
degradation, combined with the global expansion of organic production and the consoli-
dation and expansion of productive experiences in Brazil, contributed to the expansion of
agroecology in that decade” [22] (p. 28).

One result of this constant struggle in favor of organic farming came in 1999, when
the Ministry of Agriculture, Livestock and Supply (MAPA) published Normative Instruc-
tion (IN) No. 007, resulting from a discussion between civil society and the executive
branch. Subsequently, the procedures for certifying entities capable of assessing the quality
and conformity of organic production were defined by Normative Instruction (IN) No.
006/2002 [22,23]. The results of the growing pressure from social movements and the
favorable momentum of international agendas in favor of environmental causes “were
responsible for driving several national initiatives between 1985 and 2002” [22] (p. 34).

In the 2000s, considerable progress was made in public actions and policies, with
organic production being a key objective. Examples include the creation of the Zero Hunger
Program (Law No. 10,696/2003) and the Food and Nutrition Security Policy [24].

National public policies have started to incorporate, at least in part, the organic
approach to agricultural production [25]. One prominent example was the approval of
Law No. 10,831/2003, which established the conditions for producing and marketing
organic agricultural products. According to [22] (p. 35), “This law was passed after it
had been going through the National Congress since 1996, and in the final phase of the
process, from 2002 onwards, representatives of the sector and members of public and
private organizations took part”. This law was regulated by Decree 6323 of 27 December
2007, which was drafted in consultation with civil society. This decree created the Brazilian
Organic Conformity Assessment System (SISOrg) seal.

In 2006, the Brazilian Agricultural Research Corporation (Embrapa) established its
Reference Framework for Agroecology, signaling “a renewal movement that aligns with
expectations created by significant portions of civil society in the Brazilian countryside
mobilized around the defense of family-based production” [26] (p. 15).

Throughout the 2000s, Brazil expanded the public agenda for Food and Nutrition
Security (SAN). One of the guidelines of the National Food and Nutrition Security Policy
(PNSAN) was to “promote the supply and structuring of decentralized, agroecological and
sustainable food production, extraction, processing, and distribution systems” [27] (p. 55).
In this new cycle of formulating and implementing policies aimed at family farmers and
peasants under the PNSAN, the structuring of mechanisms to support commercialization
stands out, such as the Food Acquisition Program (PAA), the National School Feeding
Program (PNAE), and the Minimum Price Guarantee Policy for Socio-Biodiversity Products
(PGPM-Bio) [28].

To stimulate family farming in Brazil, the National Program to Strengthen Family Farm-
ing (PRONAF) was established by Decree No. 1946/1996, with “the aim of promoting the
sustainable development of the rural segment made up of family farmers, to increase their
productive capacity, create jobs and improve their income” [29]. To receive PRONAF credits,
interested parties had to: “present financial agents with a financing project that included a man-
agement and transition plan from the conventional production system to the agri-ecological
production system, with a maximum timeframe of four years” [22] (p. 40).
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PRONAF Verde (Green PRONAF in free translation) aimed to create concrete con-
ditions for transitioning from conventional to sustainable agriculture, using financial
resources and technical assistance for family production units [30,31]. The agroecological
transition projects were not well executed because, in addition to a lack of prioritization,
little attention was paid to the natural complexity involved in agroecological production,
the grace and payment periods, and the amount proposed for investment [22].

In 2020, a study was conducted and found a massive disparity in the resource volume
for PRONAF Verde and conventional rural credit. In other words, Rural Credit for Con-
ventional Agriculture (SNCR) in 2018 exceeded R$156 billion (about US$32 billion). On
the other hand, in the same year, credit earmarked for sustainable agriculture, PRONAF
amounted to just over R$23 billion (approximately US$4.7 billion), representing 14.7% of
the total amount of the SNCR. Exclusively for PRONAF Verde, the total amount was about
R$193 million (approximately US$38.6 million), representing 0.12% of Brazil’s rural credit
this year. These amounts changed in 2023. The total budget for conventional agriculture
(SNCR) was R$340.9 billion (approximately US$68.1 billion). The resources earmarked for
family farming (PRONAF) totaled R$53.6 billion (approximately US$10.8 billion), account-
ing for 15.7% of the SNCR budget [32]. However, specifically for sustainable agriculture
(PRONAF Verde), the total funds were only R$320.7 million (around US$64.1 million),
representing around 0.1% of Brazil’s rural credit this year [33].

So, the paradox remains. In other words, although the state has broadened the debate
on sustainable rural development and stimulated actions aimed at increasing production
using an agroecological approach for family farming, the volume of resources allocated
under PRONAF remains small compared to policies promoting conventional agriculture
via SNCR [34].

3. Materials and Methods

After the Introduction and Literature Review sections, it has been clear that it was
not possible to conduct a quantitative analysis of Brazilian organic production, similar
to the one conducted in Denmark, due to the lack of available data on the product type,
quantity, and locations of production and commercialization. In other words, there is no
national monitoring and quantification system for production. In addition, the information
follow-up and inspection systems vary in each state or municipality of Brazil, making a na-
tional synthesis extremely challenging, costly, unreliable, and inaccurate. To overcome this
quantitative limitation, a typology was created in Section 3.1 for evaluating and comparing
organic agriculture based on Lamarche’s typology [35,36]. In other words, a compara-
tive qualitative analysis was conducted using a SWOT Analysis to assess the Strengths,
Weaknesses, Opportunities, and Threats of the organic sector in these two countries.

The SWOT Analysis and the Eleven Critical Factors selection proceedings were raised
by a brainstorming meeting that was based on the principles of Multicriteria Decision
Analysis (MCDA), where the selection, scoring, and weighting of multiple criteria were
carried out in constructivist and participatory decision conferences with experts of the
Organic Production Commission of Sao Paulo (CPOrg) and researchers of the Brazilian
Agricultural Research Corporation (EMBRAPA). In MCDA, the biases of the methodology’s
applicators (facilitators) are completely controlled in the initial phase of structuring the
theoretical model [37-39].

The authors [35,36] created a typology to assess the distribution of farms according to
their production logic. Based on this, ref. [40] developed a four-quadrant Factorial Space
to evaluate the technical systems of agricultural production in a Brazilian municipality.
The methodology used in this article was based on these references and adapted for
organic agriculture.
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In Section 3.2, eleven criteria were used to build a factorial space in a quadrant
system from the construction of a coordinate graphic with the following factors: Factor 1
(positive X-Axis: Strengths; negative X-Axis: Weaknesses) and Factor 2 (positive Y-Axis:
Opportunities; negative Y-Axis: Threats). The location determination of each country was
evaluated according to the Virtuous Circle (Virtuous Quadrant) and Vicious Circle (Vicious
Quadrant) scenarios from eleven critical factors. For the country to be in the Virtuous
Quadrant, it was assessed as having scores of +1 or 0 in all determining variables related
to the critical factors. On the other hand, for the country to be in the Vicious Quadrant, it
was evaluated as having scores of —1 or 0 in all determining variables related to the critical
factors. Subsequently, the variable numbers were divided to form a qualitative value scale
(very low, low, medium, high, and very high) on the virtuous and vicious value scale. It
was possible to identify that the greater the number of positive variables, the more virtuous
the country was, and inversely, the greater the number of negative variables, the more
vicious the country was.

3.1. SWOT Analysis Applied to the Danish and Brazilian Organic Production

The SWOT analysis was applied using an initially blank matrix containing the four
factors (Strengths, Weaknesses, Opportunities, and Threats). This matrix was filled in through
a brainstorming process, in which stakeholders pointed out variables relevant to that reality.
Subsequently, institutional strategies and actions are recommended that aim to provide
the timeliest guidance possible among the scenarios raised, considering the strengths and
weaknesses in an environment of opportunities and threats. The authors [41,42] applied SWOT
analysis to the Brazilian organic agriculture, and a similar method was used in this paper.

In both countries, some important aspects of the institutional trajectory of organic
agriculture were raised, placing Denmark in a prominent position and Brazil in a fragile
situation. The SWOT Analysis application was necessary to organize these aspects into four
quadrants (Strengths, Weaknesses, Opportunities, and Threats) and to create conditions for
conducting comparative analyses with the Brazilian reality (Figure 1).

3.2. Factorial Space Construction

After the SWOT Analysis, two different scenarios were assessed. The first was the
Virtuous Circle, whose strengths and opportunities were considered as positive critical
factors, and the second was the Vicious Circle scenario, whose weaknesses and threats
were considered as negative critical factors.

This analysis was conducted considering eleven criteria of critical factors regarding
demand, supply, trade and international negotiations, product safety, research support,
technical assistance, rural extension, access to rural credit, education support, market
access, the relationship between public and private agents, and the climate crisis and its
effects on agriculture. Subsequently, the factor space was constructed based on a coordinate
graph with the following factors: Factor 1 (positive X-axis: strengths; negative X-axis:
weaknesses) and Factor 2 (positive Y-axis: opportunities; negative Y-axis: threats), as
presented in Figure 2.

Based on the SWOT Analysis indicators, the locational determination was evaluated
according to the Virtuous Circle (Virtuous Quadrant) or Vicious Circle (Vicious Quad-
rant) scenarios.
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(1) Well-defined Public Policies (CAP, RDP and
Action Plan):

(2) Focused actions:

(3) High amount of rural credit to organic farmers:
(4) Professional Training for rural producers:

(5) State food purchase program:

(6) Advertising and marketing actions:

(7) The largest global market for organic products;
(8) The second highest annual per capita consumption
of organic products.

W

Weaknesses

(1) Small territorial and agricultural extension:
(2) Small number of organic farmers;

(3) Adverse weather conditions.

O

Opportunities

(1) European Green Deal:
(2) New technologies and agricultural innovations:
(3) Domestic and foreign market production and

marketing expansions;

(1) Global climate crisis and its effects on the Danish
agriculture:

(2) Soil quality (compaction, reduction of organic
matter and erosion);

(3) Labor costs increase.

(a)

(1) Large territorial and agricultural extension;
(2)H
(3) Farmers’ historic.

oh number of organic farmers:

gricultural aptitude:
(4) Favorable climatic conditions to agricultural
production;

(5)R

specificities:

lation and legislation covering national

(6) Possibility of direct sales to organic consumers.

W

Weaknesses

(1) Lack of official data systematized:
(2) High cost for organic certification (external audit):

(3) Remote or inaccessible rural technical assistance:

(4) Inequality in land distribution and income access;
(5) Difficulties in accessing rural credit:
(6) Access 1o organic products is stratified into classes

(7) Poor Education on Organic Agriculture.

O

Opportunities

(1) Creation of a national system for data record and
control;

(2) Expansion of government purchasing programs;
(3) Expansion of the amount of resources destined for
organic production;

(4) Expansion of rural technical assistance.

(1) Global climate crisis acceleration and its effects
on Brazilian agriculture;

(2) Low income and low demand for organic products
(3) Difficulties in accessing rural credit:

(4) Difficulties in promoting rural technical

assistance.

(b)

Figure 1. SWOT Analysis for Danish and Brazilian organic production. It presents a comparative

SWOT analysis (Strengths, Weaknesses, Opportunities, and Threats) of organic production in Den-

mark and Brazil. (a) Denmark exhibits several Strengths and Opportunities, driven by well-defined

public policies (CAP, RDP, and Action Plan), a substantial volume of rural credit for organic farmers,

and effective advertising and marketing initiatives, which stimulate the organic sector. (b) Brazil

faces several Weaknesses and Threats, characterized by obstacles such as a lack of data, limited access

to credit and technical assistance, and very low per capita demand, which hinders the growth of the

organic sector. Source: authors’ own elaboration.

WEAKNESSES

OPPORTUNITIES
18

YIRTUOUSITY
QUADRANT

VICIOUSNESS
QUADRANT

THREATS

2 3 4 i & 7 £ L1 10 11

STRENGTHS

Figure 2. Factorial Space in Quadrant Frames. This Figure represents a Cartesian coordinate system
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Virtuous Quadrant: Factor 1: Strengths (positive X-Axis) versus Factor 2: Opportunities
(positive Y-Axis). This factorial space was determined as the Virtuous Quadrant. To be in
this quadrant, the country should receive scores of +1 (plus 1) or 0 (zero) in all determinant
variables of the critical factors.

Vicious Quadrant: Factor 1: Weaknesses (negative X-Axis) versus Factor 2: Threats (nega-
tive Y-Axis). This factorial space was determined to be the Vicious Quadrant. To be in this
quadrant, the country should receive scores of —1 (minus 1) or 0 (zero) in all determinant
variables of the critical factors.

Subsequently, the variable numbers were divided into a qualitative value scale: very
low, low, moderate, high, and very high on the virtuous and vicious value scale (Table 1).

Table 1. Qualitative value scale.

Scale Virtuosity Viciousness
(Number of Scores +1) (Number of Scores —1)
Very Low up to 2 variables up to 2 variables
Low between 3 and 4 variables  between 3 and 4 variables
Moderate between 5 and 6 variables  between 5 and 6 variables
High between 7 and 8 variables  between 7 and 8 variables
Very High between 9 and 11 variables between 9 and 11 variables

Source: authors’ own elaboration.

It is concluded that the greater the number of positive variables, the more virtuous
the country is; conversely, the greater the number of negative variables, the more vicious
the country. The qualitative value scale was also visualized in a scatter plot (Figure 3),
allowing for the measurement of the virtuosity or viciousness of Brazilian and Danish
organic agriculture.

OPPORTUNITIES

Very High
10 4 Virtuosity

9
s 4

High
5 || Virtuosity
6
5
4

| Moderate
! Virtuosity

| Low
! Virtuosity

WEAKNESSES

B S T e e e = e

STRENGTHS

| Low -3
! Viciousness
o

Moderate
Viciousness

High

Viciousness

Very High
Viciousness

THREATS

Figure 3. Qualitative value scale in a scatter plot. This Figure presents a scatter plot that visually
represents the degree of virtuosity or viciousness of Danish and Brazilian organic agriculture. It is
based on the factorial space introduced in Figure 2, which maps the scale of qualitative values (very
low, low, moderate, high, very high) onto the coordinate system. Source: authors” own elaboration.

After the theoretical demonstration of Factorial Space construction, the results of the
Virtuous and Vicious Circles scenarios were presented in Section 3.
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4. Results
4.1. Danish Organic Agriculture

The Virtuosity scenario was performed using Factor 1, which is composed of Strengths
and Opportunities, where scores of +1 (plus 1) or 0 (zero) were assigned to all variables.
Scores +1 (plus 1) were considered for the criterion that is strong and has good opportuni-
ties to boost Danish organic agriculture. Scores of 0 (zero) indicate that these factors had no
positive impact on the Danish reality. It is concluded, through Table 2, that Denmark pre-
sented scores +1 (plus 1) for nine critical factors regarding demand, trade, and international
negotiations, product safety, research support, technical assistance, rural extension, access
to rural credit, education support, market access, and the relationship between public and
private agents. This means that, for Denmark, these nine criteria were considered vital and
represented good opportunities to boost organic agriculture.

Table 2. Critical Factors for Danish Organic Agriculture.

Denmark

Critical Factors

Strengths Opportunities Weaknesses Threats
(Scores: +10or0) (Scores: +10r0) (Scores: —1o0r0) (Scores: —1 or 0)

. Demand

0

. Supply

|
_

. Trade and International Negotiations

. Product Safety

. Research Support

. Technical Assistance and Rural Extension

. Access to Rural Credit

. Education Support

O |00 | | |G || W [IN|FP

. Market Access

10. Relationship between public and private agents

[ NelNeol ol ol ool Reol ol N

11. Climate crisis and its effects on agriculture

oO|lo|lo|o|o|]Oo|Cc|Oo| O

|
_

Results

W/ olrRr|r|lr|lRrlRR|R|~R|loOo|kF
W/ olrRr|,r|lr|lRrlRrR|Rr|~r|lo|lR

|
p—

|
Y

Source: authors” own elaboration.

The Viciousness scenario was performed using Factor 2 (Weaknesses and Threats),
in which scores of —1 (minus one) or 0 (zero) were indicated for all variables. A score of
—1 (minus one) was considered for the criterion that presents itself as a weakness and
constitutes a threat to Denmark’s organic food production sector. Scores of 0 (zero) indicate
that these factors had no negative impact on the Danish reality.

The weaknesses and threats in the supply criterion were physical factors, such as
territorial extension and labor shortages, which limited the possibility of expanding the
supply of Danish organic products. According to Table 2, the climate crisis and its effects
on agriculture constituted the primary threat to Danish organic agriculture [43,44].

Figure 4 shows that of the eleven critical success factors, Denmark presented Strengths
and Opportunities in 9 (nine) of them; in other words, nine critical factors showed scores of
+1 (plus 1) for Strengths and Opportunities (Factor 1). For Factor 2, Denmark scored —1
(minus 1) on only one critical factor for Weaknesses and one for Threats, demonstrating the
very high virtuosity level.
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Figure 4. Factorial Space for Danish Organic Agriculture. This figure visually summarizes Denmark’s
performance in organic agriculture based on SWOT analysis (strengths, weaknesses, opportunities,
and threats). Source: authors’ own elaboration.

4.2. Brazilian Organic Agriculture

The Virtuosity scenario was performed using Factor 1, which is composed of Strengths
and Opportunities, where grades of +1 (plus 1) or 0 (zero) were assigned to all variables,
referred to as critical success factors. Scores +1 (plus 1) were considered for the criterion
that is strong and has good opportunities to boost Brazilian agriculture. Scores of 0 (zero)
indicate that these factors had no positive impact on Brazilian reality. It is concluded, based
on Table 2, that Brazil presented grades of +1 (plus 1) only for one critical factor, specifically
the safety of the product. This criterion is substantial and represents good opportunities to
leverage Brazilian organic agriculture.

Through Factor 2, the Viciousness scenario comprised Weaknesses and Threats, in
which scores of —1 (minus one) or 0 (zero) were indicated for all variables. A score of
—1 (minus one) was considered for the criterion that presents itself as a weakness and
constitutes a threat to the Brazilian organic food production sector. Scores of 0 (zero) convey
that these factors did not negatively impact the Brazilian reality.

Weaknesses and threats were identified in nine criteria: demand, supply, trade and
international negotiations, research support, technical assistance, rural extension, access to
rural credit, education support, market access, the relationship between public and private
agents, and the climate crisis and its effects on agriculture. The possibility of expanding
and dynamizing Brazilian organic production is minimal, and immediate actions must be
taken. Threats are also factors that draw attention to the reality of Brazil. The seven criteria
considered Threats were demand, supply, trade and international negotiations, research
support, technical assistance, rural extension, access to rural credit, and the climate crisis
and its effects on agriculture (Table 3).
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Table 3. Critical Factors for Brazilian Organic Agriculture.

Brazil
Critical Factors (Scorens 110c0) (Seomen +1010) (Scoress 110 (Scores -1.0r0)

1. Demand 0 0 -1 -1
2. Supply 0 0 -1 -1
3. Trade and International Negotiations 0 0 -1 -1
4. Product Safety 1 1 0 0
5. Research Support 0 0 -1 -1
6. Technical Assistance and Rural Extension 0 0 -1 -1
7. Access to Rural Credit 0 0 -1 0
8. Education Support 0 0 -1 -1
9. Market Access 0 0 -1 0
10. Relationship between public and private agents 0 0 -1
11. Climate crisis and its effects on agriculture 0 0 0 -1

Results 1 1 -9 -7

Source: authors” own elaboration.

Considering the scale of qualitative values shown in Table 1, it was concluded that
Brazil presented very low Virtuosity (scores +1 for only one critical factor) and Very High
Viciousness (scores —1 for ten critical factors) (Figure 5).

OPPORTUNITIES
g

101

WEAKNESSES T STRENGTHS
AL-0 29 8 7 6 5 -4 3 2 -l b1 2 3 4 5 6 1 8 9 10 1
=)

BRAZIL =31
VERY HIGH -1
VICIOUSNESS 51
6%
————————————————————————————————————————————— -1+
84
94
-104
11X
THREATS

Figure 5. Factorial Space for Brazilian Organic Agriculture. This figure visually summarizes Brazil’s
performance in organic agriculture based on SWOT analysis (strengths, weaknesses, opportunities,
and threats). Source: Authors’ own elaboration.

Figure 5 shows that of the eleven critical success factors, Brazil presented Strengths
and Opportunities in only 2 (two) of them; in other words, two critical factors showed
scores of —1 (minus 1) for Strengths and Opportunities (Factor 1). For Factor 2, Brazil
scored —1 (minus 1) for 9 (nine) critical factors for Weaknesses and 7 (seven) for Threats,
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demonstrating the very high viciousness level. The aggregated results were organized in
Factorial Space, as shown in Figure 6.

OPPORTUNITIES
e

WEAKNESSES

STRENGTHS
BRAZIL

VERY HIGH
VICIOUSNESS

THREATS

Figure 6. Factorial Space for Danish and Brazilian organic agriculture. Source: Authors’ own elaboration.

Figure 6 shows Denmark positioned in the Very High Virtuosity quadrant (upper right
corner), indicating a strong alignment with the strengths and opportunities in its organic
agriculture sector. In contrast, Brazil is located in the Very High Viciousness quadrant
(lower left corner), signifying a system plagued by numerous weaknesses and threats.

5. Discussion
5.1. The Danish Context

Denmark is a global leader in the organic sector for several reasons. Firstly, successful
public policies were implemented for the sector, such as the Common Agricultural Policy
(CAP) of the European Union and, at the national level, the Rural Development Plan (RDP)
and the Organic Action Plan. These policies contain incentive actions for converting con-
ventional to organic land, support for soil preparation, purchase of agricultural equipment
and machinery, and natural inputs, as well as funding for new species development and
strategies for natural pest control.

In addition, a high volume of rural credit is allocated to European organic produc-
ers, including those in Denmark. For example, CAP’s second pillar budget (2014-2020)
exceeded €300 billion. This represented an annual average of more than €50 billion di-
rected toward conserving and managing natural resources, including incentives for the
continent’s organic production. The total allocation for the Common Agricultural Policy
(CAP 2021-2027) amounts to €386.6 billion [8].

Another outstanding action is the training and qualification of Danish organic pro-
ducers. These farmers were traditionally educated at the National School of Organic
Agriculture (DJYJ), founded and managed by the Association of Danish Organic Farmers
(LJYJ). Between 2015 and 2019, the Organic Action Plan for Denmark allocated resources
to support agricultural education institutions and technical training actions for organic
producers. It aimed to reduce 0.5 million tonnes of CO,e by doubling the organic area
until 2030 [7]. As an encouragement to the sector, the creation of government purchase
programs stands out, which in 2023 were responsible for 41% of the domestic demand for
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organic products. These products were intended for hospitals, kindergartens, and public
schools [12].

According to [5], Denmark holds the largest market share globally, accounting for
11.8% of the world’s organic product market, which reached approximately €2.1 billion
in 2023. Additionally, in the same year, the country reported a high annual per capita
consumption of organic products (€362). This study also raised weaknesses and threats
to the sector. For example, it was found that Denmark has a limited potential to expand
the supply of organic products due to the small area available for growing these products,
which was approximately 303,000 hectares in 2023.

Additionally, the resurgence of the global climate crisis and its impact on Danish
organic agriculture pose threats to the sector. Some studies have shown that climate change
may affect the frequency of extreme heat waves and changes in precipitation patterns,
including more intense rainfall events and longer dry periods in the country [45].

Two other factors can impact local organic production. The first concerns soil quality
regarding compaction, reduction in organic matter, and erosion. Based on [46], it is possible
to verify that (i) the soil presented a high level of compaction due to the intensive use of
heavy agricultural machinery; (ii) the soil also presented a lower amount of organic matter
due to the intensive agricultural production process; (iii) an advanced process of water
erosion was also verified, due to the irrigation process, the rains and the thaw. Finally,
European Union countries, including Denmark, have experienced a critical scenario: an
aging workforce, seasonal labor shortages, and some low unemployment rates [47].

To summarize, the intensification of climate events, combined with the decline in
soil quality and challenges in recruiting rural labor, could have a negative impact on the
production and commercialization of Danish organic products.

5.2. The Brazilian Scenario

The Brazilian scenario contrasts with the Danish reality. Brazilian organic agriculture
has exhibited a vicious circle of interaction between public and private agents that has
weakened and threatened the sector’s continuity.

This fragility occurred, firstly, due to the meager Brazilian Technical Assistance and
Rural Extension services. This was due to the country’s sizeable agricultural territory,
approximately 351 million hectares in 2017 [6], and the Federal Government’s budget cuts
in recent years. For example, between 2019 and 2021, the federal budget for such services
was reduced by 74%. Secondly, there are obstacles to national organic product development
due to the need for more readily available data, including the types of products, quantities
produced, and locations of production and commercialization. In other words, there needs
to be systematic production monitoring and quantification at the national level [8].

Additionally, access to land proved to be a significant weakness in Brazilian reality.
Organic farmers, primarily considered family farmers, account for 77% of rural establish-
ments in Brazil; however, they occupy only 23% of the total arable land [6]. Still analyzing
the supply side, organic farmers have difficulties in accessing rural financing due to some
factors, such as the default of family farmers, the lack of technical assistance and rural
extension, the high demand for technical documents (bureaucracy), the cadastral family
farmer restriction; the lack of knowledge of the norms and rules of the family rural financ-
ing program [48]. From a demand perspective, it was found that a low income level leads
to a low level of organic product demand, which in 2023 was only 4 Euros per capita [5].

Finally, accentuating global climate change can generate perverse effects on organic
agriculture. Specifically in Brazil, climate change may affect precipitation levels and the
volume of water resources available in groundwater, which can also lead to the loss of
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biodiversity in tropical forests, as well as the occurrence of extreme weather events that
cause natural disasters, such as droughts, floods, and frosts [43,44,49,50].

To summarize, the possibility of expanding and boosting Brazilian organic production
is minimal, and immediate actions and policies must be taken. Twelve (12) public policies
to overcome the vicious circle of Brazilian organic agriculture were presented in Table 4.

Table 4. Public Policy Proposals for Brazilian Organic Agriculture.

Public Policies Impacted Critical Responsible for‘Pohcy
Factors Implementation
Promotion of production (support for land 23,7.9,10 Federal Government

transfers and tax incentives)

Rural infrastructure (electrification, roads,
internet, and water)

2,3,6,9,10

Federal and State Governments

Technical assistance and rural extension

2,5,6,8

Federal, State, and Municipal
Governments

Support for fairs and short marketing circuits

1,2,3,4,9,10

Municipal Governments

Government purchases and other

Federal, State, and Municipal

demand-generation instruments for family 2,9,10

. . Governments
farming production

Policies for the recognition and protection of

Indigenous and Traditional Communities’ 2,5,8,11 Federal Government
Territories

Support for the rescue and multiplication of 256 11 Federal, State, and Municipal
creole seeds (Community Seed Banks—CSB) T Governments and NGO’s
Support for rural women and youth groups 1,2,7,10 Federal, State, and Municipal

Governments

Promotion of adequate and healthy food by
marketing and advertising

1,2,5,8,10

Federal Government

Degraded areas recovery

2,3,11

Federal, State, and Municipal

governments

Urban Agriculture

1,2,9,7 Municipal Governments and NGO'’s

Expansion of the Organic Production

Commission action scope

2,4,5,8,9,10 Federal Government

Source: authors’ own elaboration.

Some examples of actions and public policies to encourage organic production were
highlighted, such as support for land transition and tax incentives; rural infrastructure
policies like electrification, road paving, internet, and irrigation; technical assistance and
rural extension policies; support for fairs and short commercialization circuits; the govern-
ment purchase programs; policies for the recognition and protection of Indigenous and
traditional communities’ territories; support for the rescue and multiplication of creole
seeds carried out by community creole seed banks (Community Seed Banks—CSB); support
for rural women and youth groups; promotion of adequate and healthy food by marketing
and advertising; recovery of degraded areas; policies to encourage urban and peri-urban
agriculture; and the expansion of the Organic Production Commissions action scope.

6. Conclusions

This paper compares two opposite organic production systems, the Danish and the
Brazilian. However, owing to the impossibility of making a quantitative comparison and
the need for more information and data on the Brazilian reality, a comparative typology
was built through methodological integration between the SWOT Analysis and a factorial
space embedded in a quadrant system.
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The virtuosity and viciousness scenarios were performed for both countries, and
Denmark achieved a very high level of virtuosity; however, a scenario of very high vicious-
ness was identified in Brazil. In other words, the interaction between public and private
agents in Denmark brought the country into a global spotlight, and, unlike in Brazil, this
interaction was marked by conflict, with several obstacles (weaknesses and threats) being
identified. Therefore, twelve (12) actions and effective public policies were recommended
to positively impact the critical factors that received negative scores in the viciousness
scenario, thereby overcoming the vicious circle of Brazilian organic agriculture.

Despite significant advances in public policy management focused on organic produc-
tion since the 2000s, this article has shown that there are still obstacles and challenges to
expanding the sector’s dynamics and that effective action by the public and private sectors
is needed to overcome these challenges. The results evidenced the need to increase the
amount of resources and reduce the bureaucracy of rural family credit policy. In addition,
technical assistance and marketing programs should be expanded for all farmers who take
the risk of converting from conventional to organic agriculture.

Actions are also needed to accelerate the transition to low-carbon agriculture, in-
cluding the implementation of policies that stimulate food biodiversity and its specific
characteristics. In addition, public policies should be designed and implemented to improve
the performance of organic food systems, facilitating the integration of multidisciplinary
sciences and the traditional knowledge of farmers, forest dwellers, and the production of
local innovations. Furthermore, effective policies are needed to restore degraded areas and
stimulate urban and peri-urban agriculture, which, in addition to providing important
ecosystem services (carbon sequestration, for example), increase the supply and marketing
of healthy foods.

However, all these efforts to develop and implement public policies require a sys-
tematic recording and active monitoring system by MAPA and CPOrgs technicians. This
monitoring will provide a robust database that will serve as a basis for promoting organic
agriculture in Brazil.

As a suggestion for future research, it is recommended that this methodology be
adapted and reproduced for comparative analyses of organic agriculture intra- and interna-
tionally. These findings can also be replicated in Latin American and Caribbean countries,
contributing to the expansion of sustainable food production.
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Abbreviations

The following abbreviations are used in this manuscript:

AAP Danish action plans for organic farming

AS-PTA Adpvice and Services-Alternative Agriculture Project
DKK Danish Krone (Danish currency)

CPOrg Organic Production Commission of Sao Paulo

DJJ Danish Organic Agriculture National School

EBAA Brazilian Alternative Agriculture Meetings

EMBRAPA  Brazilian Agricultural Research Corporation

FAO Food and Agriculture Organization of the United Nations
FDB Danish retail group (supermarket)

IDB Inter-American Development Bank

LaJ Danish National Association of Organic Agriculture
MAPA Brazilian Ministry of Agriculture, Livestock, and Supply
NGO'’s Non-Governmental Organizations

PGPM-Bio  Brazilian Minimum Price Guarantee Policy for Socio-Biodiversity Products
PNAE Brazilian National School Feeding Program

PNSAN Brazilian National Food and Nutrition Security Policy

PRONAF Brazilian National Program to Strengthen Family Farming

PTA Alternative Technologies Project Network

SDG Sustainable Development Goals

SISOrg Brazilian Organic Conformity Assessment System

SNCR Brazilian National Program for Rural Credit for Conventional Agriculture
SWOT Strengths, Weaknesses, Opportunities, and Threats

UNCED United Nations Conference on Environment and Development

USAID United States Agency for International Development
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