REVISTA INTERNACIONAL DE DESARROLLO HUMANO Y SOSTENIBILIDAD |

ARTICULO PRODUCTO DE INVESTIGACION

Agricultural sustainability: integrating agrosciences and ecological economics

Sostenibilidad agricola: integrando agrociencias y economia ecoldgica

Dustin Tahisin Gémez Rodriguez'
Corporacion Universitaria De Asturias

Recibido: 29.03.2025
Aceptado: 30.05.2025

Resumen

Antecedentes: En el presente se reconoce que los desafios agricolas contemporaneos
(degradacion del suelo, pérdida de biodiversidad, cambio climatico) requieren enfoques
interdisciplinarios. La economia ecologica y las agrociencias emergen como campos clave
para abordar estos problemas, al integrar sostenibilidad ambiental, equidad social y eficiencia
econdmica. Estudios previos destacan la necesidad de practicas agricolas diversificadas y
politicas que internalicen los costos ambientales, pero persisten brechas en su implementacion
efectiva. Este trabajo explora como la integracion de estos campos puede generar sistemas
agricolas mas resilientes. Métodos: Se emple6 una metodologia cualitativa con revision
sistematica bajo los lineamientos PRISMA. Se analizaron 187 documentos (136 articulos, 38
informes institucionales, 13 revisiones) de bases como Scopus y WoS (2000-2024), utilizando
ecuaciones de busqueda especificas y software Vantage Point para mineria de datos. Se
identificaron categorias analiticas (economia ecoldgica, agrociencias) y emergentes (pérdida
de biodiversidad, degradacion del suelo). Resultados: Los hallazgos revelan que: (1) La

simplificacion de paisajes agricolas reduce la biodiversidad, requiriendo précticas como
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agroforesteria y rotacion de cultivos. (2) La degradacion del suelo exige manejo sostenible
(agricultura de conservacion). (3) La integracion de principios econdmicos ecologicos en
politicas puede mitigar dependencia de insumos externos y promover equidad.
Conclusiones: La sinergia entre economia ecoldgica y agrociencias es crucial para disefiar
sistemas agricolas sostenibles. Los hallazgos subrayan la urgencia de politicas que incentiven
practicas regenerativas y valoren servicios ecosistémicos, aportando un marco para futuras

investigaciones y acciones en seguridad alimentaria y justicia ambiental.

Palabras clave: economia rural, economia regional, economia colectiva, desarrollo agricola,

desarrollo econdmico y social.

Abstract

Background: Current agricultural challenges (soil degradation, biodiversity loss, climate
change) require interdisciplinary approaches. Ecological economics and agrosciences are key
fields for addressing these issues by integrating environmental sustainability, social equity,
and economic efficiency. Previous studies highlight the need for diversified agricultural
practices and policies that internalize environmental costs, but gaps persist in their effective
implementation. This study explores how integrating these fields can create more resilient
agricultural systems. Methods: A qualitative methodology was employed, using a systematic
PRISMA-guided review. A total of 187 documents (136 research articles, 38 institutional
reports, 13 reviews) from databases such as Scopus and WoS (2000-2024) were analyzed.
Specific search equations and Vantage Point software were used for data mining. Analytical
categories (ecological economics, agrosciences) and emerging themes (biodiversity loss, soil
degradation) were identified. Results: Key findings include: (1) Agricultural landscape
simplification reduces biodiversity, necessitating practices such as agroforestry and crop
rotation. (2) Soil degradation requires sustainable management (e.g., conservation
agriculture). (3) Integrating ecological economics principles into policies can reduce

dependence on external inputs and promote equity. Conclusions: The synergy between
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ecological economics and agrosciences is crucial for designing sustainable agricultural
systems. The findings emphasize the need for policies that incentivize regenerative practices
and value ecosystem services, providing a framework for future research and action in food

security and environmental justice.

Keywords: rural economics, regional economics, collective economics, agricultural

development, economic and social development.

Introduction

The dialogues between Ecological Economics and Agrosciences constitute a vital and
complex field of study that identifies contemporary challenges in agriculture, natural resource
management, and sustainable development (Correa et al., 2022; Maldonado, 2021). Both
disciplines converge in the pursuit of innovative solutions that promote efficient and
sustainable agricultural production while safeguarding ecosystem integrity and social equity
(Rendon & Gomez, 2022; World Bank, 2006). Therefore, Ecological Economics, as a
discipline, focuses on understanding the complex interactions between human economy and
natural systems (Escobar, 2015). It seeks to integrate the principles of environmental
sustainability and social equity into economic processes, recognizing the fundamental
dependence of the human economy on ecosystem services provided by nature (Zarta, 2018;
Pavone, 2012). On the other hand, Agrosciences encompass a diverse set of scientific
disciplines dealing with agricultural production, crop management, land use, and natural

resource conservation in the agricultural context (Gomez, 2022; Chacon, 2021).

One key area of convergence between Ecological Economics and Agrosciences is the
promotion of sustainable agricultural practices (Purvis et al., 2019). Sustainable agriculture
seeks to maximize food production efficiently and equitably while minimizing negative
environmental impacts (Reyes, 2016; Trigo et al., 2013). This is where Ecological Economics

contributes analytical tools to assess the environmental costs and benefits of different
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agricultural practices, as well as to design policies that internalize environmental impacts into

economic decisions (Rodriguez,2025; Rojas & Daly, 2019).

Furthermore, Ecological Economics provides theoretical frameworks such as the economic
valuation of ecosystem services, which allow quantifying the economic benefits derived from
biodiversity conservation, soil protection, and sustainable water management in agriculture
(Rodriguez,2025; Sachs et al., 2020). These approaches help policymakers and farmers better
understand the economic and environmental impacts of their decisions, facilitating the

transition to more sustainable agricultural systems (Maldonado, 2023; Gémez et al., 2021).

Therefore, the convergence between Ecological Economics and Agrosciences lies in
promoting social equity in agriculture (Gomez, 2024%; Departamento Nacional de Planeacion,
2016). The unequal distribution of benefits and costs of agricultural production is a persistent
problem in many regions of the world (Garzon et al., 2022; Gomez et al., 2018). Ecological
Economics leans towards economic approaches and policies that promote social equity and
environmental justice in the distribution of resources and opportunities in agriculture (Gémez,
2024b; Rosas-Banos, 2012). Agrosciences, on the other hand, contribute technologies and
agricultural practices that can improve access and livelihoods for small farmers and rural
communities (Sdnchez & Herrera, 2017). Consequently, the overall goal of the article was to
explore the synergies between modern agricultural practices and the principles of Ecological
Economics to promote sustainable and efficient production systems. And the problem
question is: How can modern agricultural practices be aligned with the fundamental principles
of Ecological Economics to drive agricultural production systems that are both sustainable

and efficient?

1. Material and methods

The methodological strategy employed in this analysis adopts a qualitative approach and is
structured into two distinct dimensions. Initially, explorations were conducted using search

equations employing bibliometric techniques, encompassing the analytical categories of
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"Ecological Economics and Agrosciences" during the period 2000-2024 (Castro et al., 2017;
Carrizo, 2000).

Table 1. An example of a search equation for the category "Economia Ecologica" or "Ecological

Economics"

Database:

Search Equations

WoS

Tema: (("Economia Ecoldégica OR Ecological Economics"))

Indices=SCI-EXPANDED, SSCI, A&HCI, ESCI Periodo de tiempo=Todos los afios

Tema: (("Economia Ecolégica OR Ecological Economics "))

Refined por: Afos de publicacion: (2016 OR 2017 OR 2010 OR 2013 OR 2015 OR 2012 OR 2009
OR 2011 OR 2014 OR 2008 OR 2020 OR 2021 OR 2022 OR 2019 OR 2018 OR 2006 OR 2005
OR 2004 OR 2003 OR 2002 02 2001 OR 2000)

Indices=SCI-EXPANDED, SSCI, A&HCI, ESCI Periodo de tiempo=Todos los afios

Tema: ("Economia Ecologica OR Ecological Economics) "

Indices=SCI-EXPANDED, ESCI, A&HCI, SSCI Periodo de tiempo=Todos los afios

Scopus

TITLE-ABS-KEY (“Economia Ecolégica OR Ecological Economics )

TITLE-ABS-KEY ((“Economia Ecolégica OR Ecological Economics *))

TITLE-ABS-KEY ((“Economia  Ecolégica OR  Ecological  Economics”)) AND (LIMIT-
TO (PUBYEAR, 2018) OR LIMIT- TO (PUBYEAR, 2017) OR LIMIT-TO (PUBYEAR, 2019)
OR LIMIT-

TO (PUBYEAR, 2020) OR LIMIT-TO (PUBYEAR, 2016) OR LIMIT-

TO (PUBYEAR, 2015) OR LIMIT-TO (PUBYEAR, 2014) OR LIMIT- TO (PUBYEAR, 2022)
OR LIMIT-TO (PUBYEAR, 2023) OR LIMIT-TO (PUBYEAR, 2013) OR LIMIT-
TO (PUBYEAR, 2012) OR LIMIT-TO (PUBYEAR, 2011) OR LIMIT-

TO (PUBYEAR, 2010) OR LIMIT-TO (PUBYEAR, 2009) OR LIMIT-

TO (PUBYEAR, 2008) OR LIMIT-TO (PUBYEAR, 2000) OR LIMIT-

Source: Own elaboration

Tabla 2. An example of a search equation for the category Agrociencias or Agrosciences

Database

Search Equations

WoS

Tema: (("Agrociencias or Agrosciences)"))

Indices=SCI-EXPANDED, SSCI, A&HCI, ESCI Periodo de tiempo=Todos los afios
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Tema: (("Agrociencias or Agrosciences"))

Refinado por: Afios de publicacion: (2016 OR 2017 OR 2010 OR 2013 OR 2015 OR 2012 OR
2009 OR 2011 OR 2014 OR 2008 OR 2020 OR 2021 02 2022 OR 2019 OR 2018 OR 2006 OR
2005 OR 2004 OR 2003 OR 2002 02 2001 OR 2000)
Indices=SCI-EXPANDED, SSCI, A&HCI, ESCI Periodo de tiempo=Todos los afios

Tema: ("Agrociencias or Agrosciences ")

ndices=SCI-EXPANDED, ESCI, A&HCI, SSCI Periodo de tiempo=Todos los afios

Scopus

TITLE-ABS-KEY (“Agrociencias or Agrosciences)™)

TITLE-ABS-KEY ((“Agrociencias or Agrosciences) <))

TITLE-ABS-KEY ((“Agrociencias or Agrosciences”)) AND (LIMIT-
TO (PUBYEAR, 2018) OR LIMIT-TO (PUBYEAR, 2017) OR LIMIT-
TO (PUBYEAR, 2016) OR LIMIT-TO (PUBYEAR, 2015) OR LIMIT-
TO (PUBYEAR, 2014) OR LIMIT-TO (PUBYEAR, 2013) OR LIMIT-
TO (PUBYEAR, 2012) OR LIMIT-TO (PUBYEAR, 2011) OR LIMIT-
TO (PUBYEAR, 2010) OR LIMIT-TO (PUBYEAR, 2009) OR LIMIT-
TO (PUBYEAR, 2008) OR LIMIT-TO (PUBYEAR, 2000) OR LIMIT-

Source: Own elaboration

Tabla 2. Relationship between Analytical Categories and Emerging Categories

General Objective Analytical Categories Emerging Categories
Exploring synergies Agrosciences Ecological Loss of biodiversity in modern
between modern Economics agricultural systems. Soil
agricultural practices and degradation and resource
ecological economic depletion in conventional
principles to promote agriculture. Economic and
sustainable and efficient environmental challenges in
production systems modern agriculture.

Source: Own elaboration
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The second phase of the study involved the execution of a systematic literature review. This
review was instrumental in establishing connections between the analytical categories of
Ecological Economics and Agrosciences (Lopez et al., 2025). For this purpose, the PRISMA

methodology was implemented, recognized for its rigor and transparency.

The application of the PRISMA methodology allowed for a detailed and comprehensive
analysis of the aforementioned analytical categories over a span of two decades. The focus
was on documents that established a correlation between these categories, utilizing renowned
databases and indices such as Scopus, Wos, Redalyc, and Dialnet (Aguilera et al., 2020;
Barbosa et al., 2020). This procedure followed a series of steps designed to ensure accuracy
and transparency in the identification and synthesis of relevant information (Camacho et al.,

2023; Mir6 & Burbano, 2013; Bensman & Leydesdorff, 2009).

The first step was the identification of the research question. Subsequently, a meticulous
search was conducted in relevant databases using specific search equations, precisely designed
to include relevant documents (Tables 1 and 2). A total of 187 documents were identified,
from which those directly related to the analytical categories of interest were selected. Criteria
for inclusion and exclusion were then applied to filter the selected documents, ensuring that
only those establishing a significant relationship between the analytical categories of
Ecological Economics and Agrosciences were considered for analysis. Relevant data from the
selected documents, comprising 136 research articles, 38 institutional documents, and 13
reviews, were systematically extracted and recorded (Rincén & Goémez, 2023; Goémez, 2022;

Rushforth, 2016; Paramo, 2008).

Subsequently, an integration of the search equations was carried out, which played a crucial
role in retrieving information from the databases. These equations were initially integrated
with the Vantage Point software, specialized in data analysis and text mining, to ensure
efficient and exhaustive search. Next, the extracted data were analyzed and synthesized using
appropriate methods for each type of document. Relevant trends, patterns, and relationships

between Ecological Economics and Agrosciences were identified. Finally, the findings of the
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analysis were presented clearly and transparently, following the PRISMA presentation

guidelines (Gomez et al., 2016; Paramo, 2008).

2. Results and discussion

The relationship between Ecological Economics and Agrosciences is crucial given the
fundamental importance of agriculture for environmental sustainability and global food
security (Gomez & Aguirre, 2023; Chacon, 2020). Currently, agriculture faces increasingly
significant challenges such as soil degradation, water scarcity, biodiversity loss, climate
change, and the growing demand for food due to population growth (Sonnino, 2011; Escobar,
2011). In this context, integrating economic and scientific approaches to address these
challenges becomes imperative. The emerging categories resulting from the systematization

of documents are described below.

2.1 Biodiversity loss in modern agricultural systems

Biodiversity loss in intensive agricultural systems is a multidimensional challenge that
requires a comprehensive and collaborative approach combining knowledge from
Agrosciences and principles of Ecological Economics (Gémez, 2022; Escobar, 2018). This
issue primarily arises due to the simplification of agricultural landscapes, where extensive
monocultures are prioritized, and natural landscape elements essential for biodiversity
maintenance are removed. Addressing this issue involves designing strategies that reconcile
agricultural production with biodiversity conservation, recognizing that both aspects are
crucial for the long-term sustainability of agricultural systems (Maldonado, 2018; Rodriguez

et al., 2018).

A key strategy to identify biodiversity loss in intensive agricultural systems is the promotion
of more diversified and sustainable agricultural practices (Arias, 2021; Kalmanovitz, 2019).
This entails moving away from extensive monocultures and adopting more diverse

agricultural systems such as agroforestry, crop rotation, intercropping, and no-till farming.
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These practices allow for the creation of more diverse habitats that can host a wide range of
plant and animal species, thereby contributing to biodiversity conservation (Vanegas, 2017,

Berdergué et al., 2012).

Additionally, it is essential to integrate natural landscape elements into agricultural systems,
such as hedges, riparian forests, native vegetation areas, and biological corridors (Torrens,
2017; Llanos, 2010). These elements provide shelter, food, and breeding sites for numerous
species of flora and fauna, helping to maintain biodiversity in agricultural landscapes. The
integration of these elements can also contribute to improving soil quality, regulating local
climate, and providing other beneficial ecosystem services for agricultural production

(Rodriguez et al., 2018; Sdnchez & Herrera, 2017).

Another fundamental aspect is the proper management of natural resources such as soil and
water to minimize negative impacts on biodiversity (Rodriguez, 2024; Rendon & Goémez,
2020). Soil erosion, water pollution, and loss of aquatic habitats are common problems in
intensive agricultural systems that can negatively affect biodiversity. Therefore, it is crucial
to implement soil and water management practices that are sustainable and environmentally
friendly, such as soil conservation, integrated pest management, and conservation agriculture

(UN, 2020; OECD, 2020).

In addition to specific agricultural practices, it is necessary to consider economic incentives
and policies that can promote biodiversity conservation in intensive agricultural systems. This
may include subsidies for the adoption of sustainable agricultural practices, payments for
environmental services, environmental certifications, and fiscal incentive policies (Gliessman,
2017; Guzman et al., 2011). These measures can help offset the additional costs associated
with implementing more sustainable agricultural practices and encourage widespread
adoption of approaches that promote the coexistence of agricultural production and

biodiversity conservation (Goémez et al., 2021; Maldonado, 2017; 2014).
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2.2 Soil degradation and resource depletion in conventional agriculture

Soil degradation and resource depletion in conventional agriculture represent critical
challenges that threaten the long-term sustainability of agricultural production (Varela, 2017;
Rodriguez et al., 2016). These issues arise as a result of intensive agricultural practices that
often prioritize short-term production maximization, disregarding environmental limits and
the capacity for natural resource regeneration. To effectively address this problem, it is
necessary to adopt approaches based on Ecological Economics that promote more sustainable
agricultural practices capable of conserving and enhancing soil quality, as well as ensuring

resource availability for future generations (Rodriguez et al., 2021; Silva, 2016).

A fundamental strategy to mitigate soil degradation and resource depletion in conventional
agriculture is the implementation of soil management practices that promote its long-term
health and fertility (Cardenas & Vallejo, 2016; Altieri et al., 2015). This includes techniques
such as crop rotation, no-till farming, conservation agriculture, and the use of cover crops,
which help reduce soil erosion, improve its structure, and increase its organic matter content.
These practices not only protect the soil from degradation but also contribute to enhancing its
ability to retain water and nutrients, resulting in higher agricultural productivity and reduced

dependence on external inputs (Caravani et al., 2017; Blanco, 2007).

Another crucial aspect is the diversification of crops and agricultural production systems,
which helps reduce pressure on natural resources and improve the resilience of agricultural
systems to environmental and climatic impacts (FAO, 2022; Deller et al., 2017). Monocultures
in conventional agriculture tend to deplete soil nutrients, increase susceptibility to diseases
and pests, and reduce agricultural biodiversity. In contrast, crop diversification can improve
soil health, increase biodiversity, and promote more efficient resource use, resulting in more

sustainable and resilient agricultural systems (FAO, 2018; Dematteis & Governa, 2005).

Likewise, it is imperative to adopt integrated pest and disease management approaches that

minimize the use of chemical pesticides and herbicides, which can have negative effects on
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soil quality and human and environmental health (Gandulfo & Rofman, 2020; FAO, 2019).
Instead of relying solely on synthetic chemical products, agroecological methods such as
polyculture, biological pest control, crop rotation, and genetic diversity management can be
used to control pest and disease populations in a more natural and sustainable manner. These
approaches not only reduce pressure on the environment but can also improve soil health and

agricultural biodiversity (Forero, 2010; 2009).

2.3 Challenges in modern agriculture: economic and environmental perspectives

Modern agriculture faces a series of economic and environmental challenges that require an
integrated and sustainable approach for effective resolution (FAO & ECLAC, 2021). The
integration of Ecological Economics principles into agricultural decision-making and related
policies can offer a promising pathway to address these challenges and promote more resilient,

equitable, and sustainable agricultural systems (Rodriguez et al., 2024; Giraldo, 2018).

One of the main economic challenges in modern agriculture is the dependency on expensive
external inputs, such as chemical fertilizers and pesticides, which can have negative impacts
on the environment and human health (Hale et al., 2019; Martinez Alier, 2015). Integrating
Ecological Economics principles involves considering the economic, social, and
environmental costs and benefits of agricultural practices in all their complexity. Rather than
focusing solely on short-term production costs, farmers and policymakers should assess the
total cost of agricultural practices, including impacts on human health, biodiversity, soil and

water quality, and climate change (Gomez & Barbosa, 2023; Leff, 2010).

A strategy to address this challenge is to promote the transition to more diversified and
resilient agricultural systems that reduce dependence on external inputs and promote
sustainable resource management practices (Garzon et al., 2023; Martinez et al., 2010). This
may include implementing agroecological practices such as crop rotation, crop diversification,
and integrated pest management, which can reduce the need for chemical pesticides and

synthetic fertilizers. By reducing dependence on expensive external inputs, farmers can
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improve their long-term profitability and reduce their vulnerability to fluctuating prices of

agricultural chemicals (Gomez et al., 2021; Mora, 2012).

Additionally, integrating Ecological Economics principles into agricultural decision-making
and related policies can contribute to the promotion of fairer and more equitable food systems
(Vergara, 2020; Salas, 2012). In many cases, farmers face economic challenges due to market
power concentration in the hands of a few agribusiness companies, which can impose low
prices and unfavorable conditions on farmers. By promoting more diversified and
decentralized agriculture models based on Ecological Economics principles, it is possible to
strengthen farmers' economic resilience and foster social justice in food systems (Rendén,

2017; Vergara, 2017).

Moreover, it is essential to consider the ecosystem services provided by agroecosystems, such
as pollination, pest control, and climate regulation, and promote agricultural practices that
conserve and enhance these services (OECD, 2019; Rastoin, 2015). For example, promoting
agricultural biodiversity and creating habitats for beneficial insects can help improve
pollination and reduce the need for chemical pesticides. Likewise, proper management of
agricultural landscapes can contribute to climate change mitigation by increasing carbon
sequestration in the soil and reducing greenhouse gas emissions (Maluf, 2021; Otélora &

Vivas, 2017).

Hence, the dialogues between Ecological Economics and Agrosciences are evidenced in the
holistic management of natural resources in agriculture (Barbosa & Gomez, 2021; Leewuis,
2004). The long-term viability of agricultural systems crucially depends on sustainable
management of soil, water, and biodiversity. In this context, Ecological Economics provides
tools for assessing resource utilization efficiency and designing policies that promote

conservation and sustainable use of natural resources in agriculture (Casas et al., 2017,

Carballido, 2013).
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Furthermore, the convergence between Ecological Economics and Agrosciences is manifested
in the exploration of resilient and adaptable agricultural production systems to climate change
(Gémez, 2020; Cardenas et al., 2016). Climate change poses significant challenges for
agriculture, such as climate variability, rising temperatures, and increased frequency of
extreme weather events. In this regard, Agrosciences develop more resistant and adaptable
cultivation techniques, while Ecological Economics provides risk analysis and adaptation
strategies based on sustainable management of natural resources (Correa, 2017; Benavides,

2017).

Therefore, this article aligns with the postulates of (Gomez et al., 2023; Kalmanovitz & Lopez,
2006; De Souza Santos, 2011) when they affirm that it is crucial to consider the economic and
social aspects associated with the adoption of more sustainable agricultural practices. Many
conventional farmers face economic and financial barriers to transitioning to more sustainable
agricultural systems due to significant initial investments required and potential impacts on
short-term yields. Consequently, the implementation of economic incentive policies and
support programs is necessary to facilitate the adoption of sustainable agricultural practices,
such as subsidies for soil conservation techniques, financing for crop diversification, and
access to markets that value sustainable production (Maldonado, 2021; Martinez Alier, 2011).
In summary, from an environmental perspective, modern agriculture faces considerable
challenges related to soil degradation, water pollution, loss of biodiversity, and climate change
(Vargas & Rojas, 2022; Naredo, 2006). Integrating Ecological Economics principles into
agricultural decision-making and associated policies can help mitigate these negative impacts
and promote conservation and regeneration of natural resources (Orihuela, 2019; Solano,

2007).

Conclusions

The relationship between ecological economics and agrosciences is essential for addressing
the complex challenges facing agriculture and natural resource management in the 21st

century. By integrating economic and scientific approaches, we can promote more sustainable,
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equitable, and resilient agricultural systems that meet present needs without compromising
the ability of future generations to meet theirs. This multidisciplinary collaboration is
fundamental for addressing the current and future challenges of agriculture and sustainable

development.

The loss of biodiversity in intensive agricultural systems requires a holistic approach that
combines scientific knowledge, sustainable agricultural practices, and appropriate policies.
By integrating principles of ecological economics into the planning and management of
agricultural systems, it is possible to promote the coexistence of agricultural production and
biodiversity conservation, thus ensuring the long-term sustainability of agriculture and the
environment. This integrated approach is crucial for preserving agricultural biodiversity and

ecosystem services that support food production.

Mitigating soil degradation and resource depletion in conventional agriculture requires a
comprehensive approach that combines scientific knowledge, sustainable agricultural
practices, and appropriate policies. By applying approaches based on ecological economics,
it is possible to promote the adoption of more sustainable agricultural practices that conserve
and improve soil quality, as well as ensure the availability of resources for future generations.
This not only benefits the environment and biodiversity but also contributes to the resilience
and long-term viability of agricultural systems, ensuring their ability to sustainably produce

food in the future.
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