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Abstract: Agroecology integrates ecological principles into agricultural production systems to
enhance sustainability, economic viability, and food security. This paper explores the intersection
between agroecology and agricultural economics by examining the economic mechanisms
through which agroecological practices contribute to sustainable and resilient food systems. Using
a conceptual and narrative review approach, the study synthesizes findings from peer-reviewed
research and institutional reports to identify how agroecology reduces input dependency,
improves cost efficiency, and strengthens resilience through ecosystem services, biodiversity
conservation, and soil regeneration. The analysis reveals that while agroecological systems can
achieve yields comparable to conventional agriculture, their economic performance remains
context-dependent, influenced by market access, policy support, and knowledge dissemination.
Traditional economic assessments often underestimate the multidimensional benefits of
agroecology, including ecosystem services, carbon sequestration, and social equity. The paper
concludes that integrating sustainability metrics into agricultural economic models and
developing supportive institutional frameworks are essential to unlocking agroecology’s full
potential for transforming agricultural production and achieving global food security.

1. Introduction

Agriculture faces mounting challenges in the 21st century, particularly the
imperative to sustainably feed a growing global population while preserving limited
natural resources (Wezel et al., 2014). In response to these pressures, agroecology has
emerged as a promising paradigm capable of addressing them in both an efficient and
environmentally sound manner. Centered on the development of resilient, ecologically
compatible, and socially just food systems, agroecology integrates ecological principles
with innovative agricultural practices (Gliessman, 2018; Grain de Sel, 2022).

Ensuring global food security requires a careful balance between increasing
agricultural production and safeguarding environmental integrity (Pagliarino et al.,
2020). Agroecology contributes to this balance by embedding ecological processes within
agricultural systems and prioritizing long-term sustainability over short-term gains.

At its core, agroecology optimizes natural resource use, enhances biodiversity, and
strengthens ecosystem services, all while maintaining or improving crop productivity
(Carlile and Garnett, 2021). Its interdisciplinary nature draws upon biology, ecology,
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agricultural economics, and the social sciences (Ewert et al., 2023; Dalgaard et al.,
2003). By applying ecological principles, agroecology encourages the design of
diversified and resilient farming systems that mimic natural processes and reduce
dependence on pesticides, synthetic fertilizers, and other external inputs. It promotes
efficient resource use, crop rotation, agroforestry, water conservation, and soil
regeneration, while reinforcing community engagement and knowledge exchange
(Francis et al., 2003). From this perspective, agroecology can also be understood as a
scientific framework within agricultural economics, seeking to analyze and improve
complex interactions among biotic, abiotic, and economic components within
agroecosystems.

The 1960s and 1970s witnessed the First Green Revolution (FGR), a transformative
agricultural phase marked by the adoption of technological innovations designed to
dramatically increase productivity. This period introduced high-yielding varieties,
intensive irrigation systems, chemical fertilizers, pesticides, herbicides, and
mechanization (Pinstrup-Andersen et al., 1985; Elzen et al., 2017). These advancements
significantly increased food production in many countries and contributed to reducing
famine (Patel, 2013).

Following the post-war period, the agricultural sector underwent a modernization
process guided by four main pillars: fossil resources, chemical inputs, mechanization,
and genetic improvements in plant and animal breeding. These innovations yielded
substantial productivity gains and improved livelihoods through reduced Ilabor
requirements (Sache et al., 2021).

However, the same intensive practices associated with the FGR have generated
severe environmental consequences, including land degradation, pollution of soils and
water resources, and a decline in biodiversity (Pinstrup-Andersen et al., 1985; Melillo,
2012). Concerns have also been raised regarding increasing disparities in profitability
between large-scale and small-scale producers and the resulting social inequalities. The
focus on maximizing agricultural yields and the extensive use of chemical inputs have
led to ecosystem fragmentation, disruptions in ecological cycles, and changes to habitats
(Yeni and Teoman, 2023).

Notable examples include deforestation driven by agricultural expansion, which has
devastated critical habitats for many species, and the rampant use of agrochemicals,
resulting in soil and water contamination (Rani, 2021). These input-intensive systems,
which disregard ecological considerations, have intensified the disconnect between
humans and their environment, jeopardizing long-term agricultural sustainability and
the overall health of ecosystems (Briihl and Zaller, 2019).

The environmental degradation produced by the initial Green Revolution
underscores the need for a comprehensive paradigm shift: a redefined Green Revolution
grounded in ecological, economic, and social integration. This renewed vision calls for
moving beyond yield-centered models toward holistic approaches that prioritize
sustainability, equity, and economic viability. Agroecology stands as a central pillar of
such a transition, through its capacity to foster biodiversity, rebuild soils, preserve water
resources, and harmonize scientific innovation with local knowledge and community-
based practices.

This envisioned transformation seeks to diversify rural economies, reinforce the
viability of small family farms, and support fairer and more inclusive food systems. It
aims to strengthen local economies while reducing dependence on globalized industrial
agricultural systems. Socially, it promotes farmers’ rights, community empowerment,
and expanded access to education and knowledge networks, thereby contributing to
reduced rural inequalities (Gliessman, 2018).

Despite the growing recognition of agroecology’s transformative potential,
significant knowledge gaps persist concerning its immediate economic, social,
environmental, and climatic impacts (Matti et al., 2024). This study seeks to bridge this
gap by examining the interface between agroecology and agricultural economics,
emphasizing how agroecological principles can guide the transition from input-intensive
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farming systems toward sustainable and resilient production models. In doing so, the
paper highlights the multifaceted contributions of agroecology to improving farmers’
livelihoods, enhancing resource efficiency, and reinforcing global food security.

From an analytical perspective, the study elucidates both the potential benefits—
such as the provision of ecosystem services, soil regeneration, and carbon
sequestration—and the inherent challenges associated with integrating agroecology into
modern agricultural systems. These insights underline the necessity of evidence-based
strategies to facilitate broader adoption of agroecological practices across diverse
contexts.

Methodologically, this paper is conceptual in orientation and grounded in a
structured narrative review of the existing scientific literature. No primary data collection
was undertaken; rather, the analysis synthesizes theoretical and empirical insights from
economics and ecology to develop a coherent understanding of agroecology’s economic
contribution to sustainable food systems and long-term agricultural resilience. This paper
contributes to the growing literature on sustainable agricultural systems by integrating
economic analysis into the conceptual framework of agroecology, highlighting how
economic mechanisms mediate the relationship between ecological resilience and food
security.

2. Methodology

This study employs a conceptual and integrative analytical framework to explore the
economic dimensions of agroecology. Rather than relying on primary data collection, the
analysis draws on a structured synthesis of existing academic and institutional sources,
including peer-reviewed journal articles, reports from organizations such as FAO, HLPE,
and IFAD, and foundational theoretical works in agroecology and agricultural economics.
Relevant literature was identified through targeted keyword searches “agroecology,”
“economic viability,” “sustainable agriculture,” “resilience,” and “food security” and
selected according to its scientific quality and pertinence to the economic aspects of
agroecological systems.

”
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Assessment Sustainability Market Drivers

Figure 1 - Methodological Framework

The methodological design follows a narrative synthesis approach organized around
three complementary analytical dimensions: (i) the economic evaluation of
agroecological practices, focusing on production costs, value addition, and profitability;
(ii) resilience mechanisms linked to ecosystem services, biodiversity conservation, soil
fertility, and long-term sustainability; and (iii) institutional and market factors
influencing the diffusion and performance of agroecological models, including policy
instruments, governance structures, and innovative economic arrangements (Fig 1).
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This structured approach enables a comprehensive interpretation of the
interrelations between ecological principles and economic performance, providing a
robust conceptual foundation for assessing the contribution of agroecology to sustainable
and resilient food systems.

3. Results and discussions

The findings of this synthesis are consistent with recent empirical studies
demonstrating that agroecological systems can attain yields comparable to conventional
agriculture in the medium term, while substantially enhancing resource-use efficiency
(Carlile and Garnett, 2021). Nevertheless, the profitability of such systems remains
highly context-dependent, shaped by market access, policy environments, and the
dissemination of technical knowledge. These observations underscore that economic
viability in agroecology cannot be assessed in isolation from the institutional, social, and
environmental frameworks in which farming systems operate.

3.1. Economic Dimensions of Agroecology

Agroecology represents a holistic paradigm that integrates ecological principles into
agricultural production systems with the objective of optimizing resource use and
ensuring long-term sustainability. Beyond its environmental scope, agroecology
embodies a systemic transformation that redefines production efficiency, value creation,
and risk management within agriculture. The intersection between agroecology and
agricultural economics thus constitutes a key research frontier, as it enables the
evaluation of economic viability, profitability dynamics, and systemic impacts of
agroecological transitions (Van der Ploeg et al., 2019). A central component of this
analytical interface lies in assessing how ecological intensification can generate economic
returns while preserving natural capital and reducing dependence on external inputs.

From an economic standpoint, the assessment of agroecology involves analyzing
both the short-term cost structures and long-term economic gains associated with
ecological practices. While reduced reliance on synthetic fertilizers and pesticides
generates immediate savings, the broader benefits, such as enhanced soil fertility, water
retention, and climate resilience, accrue over time and are often undervalued in
conventional accounting systems. This underscores the need for integrated valuation
frameworks that include ecosystem services within agricultural cost-benefit analyses
(HLPE, 2019). Moreover, the market dimension of agroecology through product
differentiation, niche markets, and participatory guarantee systems offers new
opportunities for income diversification, yet remains constrained by limited consumer
awareness and weak institutional incentives.

Profitability within agroecological systems is highly context-dependent, shaped by
biophysical, socio-economic, and institutional conditions. Empirical studies suggest that
while agroecological practices can achieve comparable or even superior profitability in
diversified contexts, their success depends on enabling environments such as market
access, public support programs, and extension services (Giraldo et al., 2018; D’Annolfo
et al., 2017). These findings reveal that the economic performance of agroecology is not
intrinsic to its technical design but rather contingent upon institutional and policy
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frameworks that govern resource distribution, market regulation, and knowledge
dissemination. Hence, fostering linkages between producers and local markets,
supporting collective organizations, and integrating ecological criteria into agricultural
subsidies emerge as pivotal mechanisms for scaling agroecology sustainably.

Compared with input-intensive farming, agroecological systems present distinct
economic mechanisms of resilience. By relying on ecosystem functions such as biological
pest control, crop diversification, and organic nutrient cycling, farmers can reduce
exposure to volatile input prices and external supply shocks (Van der Ploeg et al., 2019;
Giraldo et al., 2018). This self-reliance not only stabilizes farm incomes but also
enhances adaptive capacity in the face of climatic variability and market fluctuations. In
this sense, agroecology should be interpreted not merely as a cost-reducing strategy but
as an economic risk management model that internalizes environmental sustainability
into production decisions.

3.2. Analysis of the Costs and Benefits of Agroecological Practices

Such mechanisms not only promote fair valuation of ecological functions but also
create conditions for scaling agroecology as an economically competitive and socially
inclusive model of rural development. Agroecology provides a theoretical and conceptual
framework for economic approaches to agricultural production (Fig. 2). It helps us
understand the scope of the options available in this field while considering their inherent
complexity. However, an in-depth economic analysis is not sufficient to observe
outcomes. Agroeconomists must immerse themselves in agroecology's theory,
principles, and concepts to draw meaningful and widely applicable conclusions
(Wojtkowski, 2008).
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Figure 2. List of economic tools used in agroecology. The two main methodology sections
deal with (1) plot evaluation through financial or productivity ratios, or (2) the search for
an optimized system outcome through probability curves or modeling (Wojtkowski,
2008).

The agroeconomic approach to ecology offers methods for assessing and optimizing
agroecosystems but faces challenges in financial analysis and system optimization
(Wojtkowski, 2008). Financial analysis evaluates production costs, income, and net
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profits, aiding farmers and policymakers in making informed decisions. However,
optimizing agroecosystems is complex due to dynamic factors like climate, soail,
biodiversity, and agricultural practices, making it difficult to balance yield and ecosystem
health. Despite these challenges, innovative methods such as multicriteria analysis,
integrated economic-ecological models, and stakeholder engagement have been
developed. These tools help incorporate diverse values and objectives, promoting
sustainable agricultural practices that benefit farmers, consumers, and the environment
by integrating economic and ecological dimensions (Wojtkowski, 2008).

The diversity of analytical frameworks presented in Table 1 highlights the
multidimensional nature of the economic evaluation of agroecological practices.
Agroecology cannot be understood through a single methodological lens, as it
simultaneously mobilizes microeconomic, macroeconomic, and ecosystemic dimensions.
The table illustrates how the integration of agricultural economics into agroecological
analysis extends from the farm scale where cost-benefit assessments are conducted, to
the level of socio-ecological systems, where environmental and social externalities are
internalized through integrated approaches such as True Cost Accounting (TCA) and
Total Economic Valuation (TEV).

At the microeconomic level, classical tools such as total and partial budgeting, Cost-
Benefit Analysis (CBA), and Cost-Effectiveness Analysis (CEA) remain vital for assessing
short-term profitability and evaluating the economic performance of farms in transition.
However, these methods are primarily focused on monetary indicators and often
overlook long-term ecological feedback. In contrast, macroeconomic and market-based
approaches like multiplier analysis and partial market models expand the analytical
framework by incorporating sectoral and national effects. This broader perspective
enhances our understanding of how agroecology contributes to growth, employment,
and trade, while also highlighting the essential role of public policies and economic
incentives in promoting the adoption of sustainable practices.

A significant advancement in the field is the integration of environmental valuation
methods and ecosystem service assessments, which effectively connect agricultural
economics with ecological sciences. Techniques such as Life Cycle Assessment (LCA),
ecological and water footprint analyses, and the economic valuation of biodiversity
facilitate the internalization of environmental costs and benefits that were previously
regarded as externalities in the production system. These frameworks offer a more
holistic understanding of economic performance by linking profitability with ecological
resilience. Furthermore, integrative approaches like Total Cost Assessment (TCA) and
Total Economic Value (TEV) represent a genuine paradigmatic shift in agricultural
economics, redefining profitability by incorporating natural, human, and social capital
into sustainability-focused metrics.

Overall, Table 1 demonstrates that the economic analysis of agroecology relies on a
pluralistic and interdisciplinary methodological portfolio. The coexistence of financial,
biophysical, and social indicators reflects the inherent complexity of assessing
sustainable transitions. This comprehensive toolbox enables comparison between
agroecological and conventional systems not only in terms of income generation but also
regarding their long-term social and ecological returns.
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This multidimensional analytical framework forms the foundation for the discussion

presented in the following section, where the economic, institutional, and ecological

dimensions of agroecology are examined in an integrated manner.

Table 1. Principles of agricultural economics in the economic analysis of agroecological

practices

Source: (Matti et al., 2024).

Methods

Input data and assumptions

Target indicators

Analytical level

Farm-level Economic Analyses

Total Budgeting Variable costs (inputs, seeds, water); fixed|e Gross margin = revenue — variable [Farm
costs (depreciation, rent, labor);|costs
own/family costs; opportunity costs e Net margin = revenue — total costs
* ROI (%) = profit relative to
investment/labor
Partial Budgeting Changes in variable costs, revenues, and|e Contribution margin Farm
labor for specific interventions ¢ Incremental profitability
Cost-Cost- Costs of intervention vs. measurablele Cost-benefit ratio (CBR) = cost per|Project / Practice
Effectiveness physical benefits (e.g., area restored,|unit of benefit

Analysis (CEA)

carbon reduced)

e Lower CBR = higher efficiency

Cost-Benefit
Analysis (CBA)

Planning, implementation, and transition

costs; benefits from vyield, income, or

avoided damages; discount rate and time

¢ Net Present Value (NPV)
* Benefit—-Cost Ratio (BCR)
e Internal Rate of Return (IRR)

Farm / Project

horizon
Total Economic|Data on ecosystem service changes|e Monetary valuation of ecosystem|Farm / Ecosystem
Evaluation (TEE) before/after practice services

Macro-economic and Market Analyses

Multiplier Analysis

Sectoral GDP, employment, and income

data

. Economy-wide income and

employment effects

Regional

National

Single Market|Supply and demand, price elasticities e Market prices, trade flows, welfare|Market / National
Models (producer & consumer surplus)
Real / True Cost|Economic outputs, ecosystem and social{e Natural capital (GHG, water, soil) Macro / Systemic

Accounting (RCA /
TCA)

service data

e Human capital (labor, health)

e Social capital (equity, inclusion)

Environmental and Ecosystem Valuation Methods

Economic Valuation|Data on ecosystem composition, services,|e Willingness to pay Ecosystem
of Biodiversity and trade-offs e Ecosystem service value
Multi-criteria Economic, social, environmental, and|e Composite sustainability scores Multi-scale

Analysis (MCA)

climate criteria weighted by importance

e Option ranking

Adaptation Quantitative or qualitative indicators of|e Adaptation scores by climate risk and|Local / Project
Effectiveness resilience feasibility

Analysis

Life Cycle|Input-output data along production,|e¢ GHG emissions (CO2-eq) Product / Sector

Assessment (LCA)

transport, and disposal stages

e Eutrophication, acidification, human

toxicity
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Biophysical Impact|Soil samples, models, remote sensing e SOC changes, erosion, nutrient|Field / Ecosystem

Assessment availability, NDVI

Water Footprint|Trade data (SITC/HS), crop yield and|e Water footprint (m3 per ton or|Product/ National

Analysis (WFA) production data hectare)
Ecological Footprint{Land use, crop yield, and trade data e Land footprint (ha per capita/country)|National / Global
Analysis (EFA) e Virtual land balance

Integrative or Systemic Approaches

True Cost|Economic, social, and environmental capital|le Composite sustainability value|Systemic
Accounting (TCA) data (monetary or qualitative)

Total Economic|Combined ecosystem and market data e Integrated value of ecosystem|Ecosystem / Policy
Valuation (TEV) services

Economic pressure within intensive farming systems constitutes a multidimensional
challenge arising from market volatility, rising production costs, and structural
dependency on external inputs. These factors jointly generate systemic uncertainty,
undermining both profitability and long-term sustainability. The volatility of international
commodity prices exposes farmers to unpredictable income streams, while the
continuous escalation of input costs—fertilizers, energy, labor, and machinery—reduces
profit margins and amplifies financial vulnerability (see Fig. 3). This structural imbalance
reflects the intrinsic fragility of industrial agriculture, which depends heavily on fossil-
based inputs and global value chains.

From an economic perspective, these uncertainties are not merely cyclical but
structural outcomes of market liberalization and technological dependence. Exposure of
agriculture to fluctuating global markets increases price elasticity and asymmetry in risk
between producers and intermediaries. Smallholders, in particular, bear the highest
adjustment costs due to limited access to credit, insurance, and storage infrastructure
(HLPE, 2023). Consequently, their production decisions are often guided by short-term
risk aversion rather than long-term sustainability, leading to underinvestment in
ecological practices that could enhance resilience.

Agroecology offers a conceptual and practical response to these uncertainties by
redefining the sources of economic stability. Through diversification, local market
integration, and reduced dependence on volatile input markets, agroecological systems
act as endogenous buffers against external shocks. Empirical evidence indicates that
diversified production systems experience lower income variance and faster recovery
rates following climatic or economic disturbances (D’Annolfo et al., 2017). In this sense,
agroecology not only mitigates uncertainty but transforms it into a driver of innovation,
promoting adaptive management and dynamic efficiency within farming systems.

At the macroeconomic level, addressing agricultural uncertainty requires policy
instruments that internalize risk and reward resilience. These include establishing price
stabilization funds, promoting weather-indexed insurance schemes, and supporting
cooperative marketing networks. Integrating such instruments within agroecological
transition programs could align economic incentives with sustainability objectives,
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reducing the vulnerability of producers while enhancing the overall stability of food
systems.

e PriCe e COStS

Figure 3. Cost-price relationship in intensive agriculture

Despite increasing economic pressure, agroecological practices have emerged as
promising alternatives. Unlike intensive methods that rely on the intensive use of costly
inputs, such as pesticides and chemical fertilizers, agroecology provides a more holistic
and sustainable approach to agriculture. By reducing reliance on high off-farm inputs,
agroecological farmers can better control production costs and help alleviate the
economic pressure on intensive farms (Fig.4).

The main cost associated with agroecology is farm labor. However, within this
approach, the fight against poverty and environmental degradation requires
diversification of income sources, emphasizing local job creation rather than ecological
degradation (Angelsen,1997). The World Bank stresses the importance of policies that
stimulate labor demand, seeing employment as crucial for disadvantaged populations.
Concrete examples, such as Malaysia and Indonesia, illustrate how labor-intensive
economic growth can significantly reduce poverty. However, migration to unproductive
agricultural areas or rainforests, while it may be seen as an opportunity to improve the
incomes of people experiencing poverty, can also lead to environmental degradation. It
is, therefore, essential to recognize that poverty and environmental degradation are
often the result of poor income opportunities (Angelsen,1997). Consequently, the
employment generated by agroecology can contribute to reducing natural resource
degradation, an aspect often neglected in academic literature. Furthermore,
agroecological practices tend to promote the more efficient use of natural resources,
which can positively impact the long-term profitability of farms. For example, by
promoting biodiversity and improving soil health, agroecological systems can increase
crop resilience to diseases and extreme environmental conditions while reducing the
need for costly off-farm inputs. Therefore, this sustainability-based approach provides
farmers with a degree of protection against economic fluctuations and external shocks.

Economic pressure on intensive farms is a significant challenge that requires
innovative and sustainable solutions (Fig 2). Agroecological practices offer a promising
way to alleviate this pressure by reducing external costs and strengthening farm
resilience. However, for this transition to fully materialize, adequate political, financial,
and technical support is essential to help farmers adopt these practices and reap long-
term benefits.
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Figure 4. Cost-price relationship in agroecology practices

Agroecology redefines economic advice for sustainable agriculture by comparing
agrosystems and landscapes (Fig 3). This includes risk reduction and considering cultural
values by promoting agriculture in harmony with local ecosystems. This broader
approach encompasses quality of life, biodiversity conservation, and respect for
traditions and directs economic decisions toward more ethical and environmentally
friendly agricultural practices. By balancing financial gains with ecological and social
benefits, agroecology aims to create resilient and sustainable farming systems that meet
the needs of communities while protecting the Earth (Wojtkowski, 2008).

3.3. Economic Viability of Agroecology

The economic viability of a farm depends on its profitability and resilience. Assessing
viability in the context of agroecology focuses on four main issues (FAO, 2016; Seufert
et al., 2017). First, farm yield, measured as the amount of production per hectare, is
crucial to profitability. Second, the value of the agricultural output, as determined by the
prices obtained for the products, is essential for assessing income. To evaluate overall
productivity, these revenues should be analyzed regarding production costs, including
land and labor costs. Finally, farms must be resilient to ensure long-term profitability,
which requires sustainable management of natural resources (Chappell et al., 2018).

Comparative studies of different farming systems have highlighted the potential
benefits of agroecological practices regarding sustainable yields. These benefits may
take time, but a meta-analysis of studies in other countries showed that agroecological
practices lead to an average yield increase of 16% compared with conventional practices
(D'Annolfo et al., 2017).

Reduced-tillage conservation agriculture practices, also standard in agroecology,
show similar gains, especially in maize- and wheat-based farming systems (Jat et al.,
2020). It is crucial to distinguish between short- and long-term differences. Although
conventional systems can provide short-term yield gains, they can lead to long-term
losses through soil degradation or biodiversity loss (Bennett et al., 2014). However,
agroecological approaches sustainably manage natural resources, which can lead to
more significant yield increases in the long term. Meta-analyses have shown that the
benefits of conservation agriculture and agroecological practices have become more
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important over time ( Leippert et al., 2020). Additionally, increased diversity is associated
with more stable production and long-term livelihood resilience. Finally, the choice of
location for comparisons and the parameters used to estimate yields are decisive factors
for the outcomes of the practices (Land Equivalence Ratio [LER)).

Agroecological practices enhance market prices for agricultural products, boosting
net income for smallholder farmers. Studies reveal significant productivity and income
increases: 14% in India, 26%-49% in Brazil, and 49% in Senegal (Chappell et al., 2018).
These gains stem from higher selling prices for agroecological products compared to
conventional ones. For instance, a French simulation model found that agroecological
farms achieve better economic outcomes than conventional farms in the medium term,
primarily due to reduced off-farm input use, despite potential labor cost increases.
Agroecology also improves farm profitability and financial stability, underscoring its
potential to enhance livelihoods and ensure farm viability (Grémillet,and Descamps, et
al., 2023).

In addition, farmers adopting agroecology have generally built more substantial
financial reserves than their counterparts practicing traditional farming methods
(D’Annolfo et al., 2017). In sum, agroecology offers farmers significant gains in terms of
productivity and profitability and strengthens their financial stability and resilience
despite economic disruptions. A South Asian meta-analysis showed that conserving
agricultural practices commonly associated with agroecology led to significant yield
gains. These gains range from 15.7% for rice to 33.8% for wheat, underscoring the
effectiveness of these approaches in increasing agricultural productivity in various
contexts (Jat et al., 2020).

To guarantee long-term economic viability, agribusiness must withstand external
shocks, especially those linked to climate change. Agroecology offers solutions to
strengthen the resilience of agricultural production systems by rethinking their designs
(FAO, 2018). For example, increasing cultural diversity, a key tenet of agroecology can
reduce potential losses caused by events such as pests and diseases. Crop and plant
diversity reduces vulnerability to shocks by promoting ecosystem services such as
pollination and natural pest regulation (Barrios, et al.,, 2020). Moreover, nutrient
recycling in agroecological practices reduces dependence on off-farm inputs and their
fluctuating prices. A recent FAO, FIBL, and Biovision study highlighted these benefits,
citing agroecology as a resilience-building strategy (FAO, 2018).

3.3.1. Innovative Economic Models for Supporting Agroecology

Agroecology is increasingly recognized as a transformative approach to achieving
food security, environmental sustainability, and climate resilience. However, its
widespread adoption continues to be hindered by economic barriers, such as high
transition costs, limited market access, and inadequate financial incentives. To overcome
these challenges, innovative economic models are needed that align financial
mechanisms with ecological and social goals (Gillen & Jaeger, 1978; Paranthoén, 2020).
These models seek to redefine value creation in agriculture by connecting producers,
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consumers, and institutions through more equitable, transparent, and sustainability-
focused frameworks (Fig. 5).

3.3.2. Contractual and Market-Based Instruments

Forward and futures contracts provide farmers with the opportunity to secure stable
income streams and mitigate price volatility. By ensuring prices that reflect the ecological
value of production, these contracts help reduce the financial risks associated with
adopting agroecological practices (Gillen & Jaeger, 1978). Their effectiveness, however,
hinges on coordination among multiple stakeholders—including farmers, processors, and
distributors—as well as the establishment of fair pricing mechanisms that reward
environmental stewardship. Furthermore, direct sales models such as AMAPs and
farmers' markets enable producers to bypass intermediaries, retain a larger share of
revenue, and cultivate closer relationships with consumers (Paranthoén, 2020). These
initiatives not only enhance farmers’ profitability but also foster transparency and
consumer awareness regarding sustainable agriculture. Nonetheless, their scalability
relies on supportive infrastructure, efficient logistics, and partnerships between urban
and rural areas to strengthen local supply chains.

3.3.3. Participatory and Community-Based Finance

Participatory finance platforms and community-supported agriculture initiatives
empower citizens to co-invest in agroecological projects, fostering shared responsibility
and mutual trust between producers and consumers. These systems mobilize collective
funding while democratizing agricultural finance. However, their long-term viability
depends on transparency, accountability, and ongoing community engagement to
sustain investor confidence. These initiatives demonstrate how financial innovation can
serve as a social tool, embedding solidarity and shared risk within local economies.

3.3.4. Environmental Service Valuation and Incentives

Payments for ecosystem services (PES) represent another promising instrument for
supporting agroecology. By monetizing ecological functions such as carbon
sequestration, water purification, and biodiversity conservation, PES mechanisms
provide direct financial incentives for farmers to adopt sustainable practices. Integrating
these payments into national agricultural and climate policies can internalize
environmental externalities and reorient subsidies toward ecological performance (HLPE,
2019). The challenge, however, lies in accurately quantifying ecosystem services and
ensuring equitable distribution of compensation, particularly for smallholders.

3.3.5. Diversification through Agritourism and Education

Agritourism and educational farm programs create alternative income streams while
raising public awareness about sustainable agriculture. By integrating hospitality,
cultural exchange, and environmental education, farmers can diversify livelihoods and
strengthen the social legitimacy of agroecology. These hybrid models generate both
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economic and societal value but require adequate training, marketing capacity, and
policy support to ensure operational sustainability.

3.3.6. Toward an Integrated Economic Framework

Collectively, these innovative models redefine the economic foundations of
agriculture. They shift value creation from volume-based output to multifunctional
performance, encompassing ecological, economic, and social dimensions. To scale their
impact, public policies should incentivize hybrid financing systems combining market-
based instruments, participatory mechanisms, and environmental payments to reduce
transition costs and foster inclusive agroecological markets. Ultimately, innovative
economic models represent not only financial solutions but also institutional pathways
toward sustainable, equitable, and resilient food systems.

3.4. Impact Of Agroecology on Agricultural Products and Food Systems

Agroecology plays a critical role in strengthening food security and transforming food
systems toward sustainability and inclusiveness. By integrating ecological and agronomic
principles, it enhances productivity, resilience, and equity within farming systems,
particularly among smallholder farmers (Dagunga et al., 2023; Gliessman et al., 2018).
Empirical research consistently shows that agroecological practices such as crop
diversification, intercropping, agroforestry, and soil fertility management improve both
household food availability and dietary diversity in low- and middle-income countries
(Kerr et al., 2021). These practices simultaneously mitigate environmental degradation,
reduce reliance on costly external inputs, and enhance food systems' adaptive capacity
to climatic and market shocks.

3.4.1. Agroecological Principles and Food Security Mechanisms

The 13 agroecological principles identified by FAO provide a comprehensive
framework linking ecological sustainability with food and nutrition security. While some
principles directly affect food access and availability, such as reducing input dependency
or promoting economic diversification, others influence nutrition indirectly through
biodiversity conservation, soil fertility enhancement, and ecosystem service restoration
(Snapp et al., 2010; Kangmennaang et al., 2017). The cumulative effect of these
principles is to increase production stability, enhance the nutritional quality of diets, and
strengthen household resilience. However, their outcomes remain context-dependent,
influenced by market access, land tenure systems, and institutional support (Wezel et
al., 2020).
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Figure 5. Innovative economic models for agroecology

Economic diversification, one of the cores agroecological principles, reduces
vulnerability to price volatility and external shocks. By engaging in multiple income-
generating activities such as integrating crops, livestock, and agroforestry, farmers
minimize income fluctuations and improve financial stability (Kangmennaang et al.,
2017). Beyond economics, diversification also enhances nutritional outcomes by
promoting a wider variety of foods, improving dietary balance, and micronutrient intake.
In this sense, agroecology operates as a dual resilience mechanism, strengthening both
livelihoods and food systems against systemic disruptions

Social equity is another pillar of agroecology with direct implications for food
security. The promotion of fair labor conditions, gender equality, and inclusive decision-
making processes ensures that the benefits of sustainable food production are equitably
distributed along the value chain (Barrios et al., 2020). Strengthening local food systems
and short supply chains contributes to more equitable access to nutritious food while
retaining value within local economies (Wezel et al., 2020). Nevertheless, persistent
structural inequalities—such as unequal access to land, capital, and markets—remain
major constraints. Addressing these issues requires redistributive policies and
participatory governance mechanisms that align with agroecological principles.

Recent literature emphasizes that agroecology’s transformative potential depends
on the co-creation and horizontal exchange of knowledge among farmers, researchers,
and institutions (Mier et al., 2018). This collaborative approach challenges hierarchical
knowledge systems and fosters social learning processes essential for adaptive
management. Equitable knowledge sharing enhances the capacity of farming
communities to innovate locally relevant solutions for sustainable diets and resilient food
systems. Incorporating these participatory dimensions into governance structures
ensures that agroecology contributes not only to ecological sustainability but also to
social empowerment and food sovereignty.
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3.5. Future Prospects of Agroecology

The future of agroecology lies in its ability to integrate scientific innovation, local
knowledge, and inclusive governance to address the intertwined challenges of food
security, environmental degradation, and rural poverty. Emerging trends in both
agroecology and agroeconomics reflect a paradigm shift toward sustainability, resilience,
and equity in agricultural systems (Tomich et al., 2011; Loconto et al., 2018, 2021).
These transformations emphasize the coevolution of social and ecological systems,
highlighting that future agricultural development must balance productivity goals with
ecological integrity and social well-being.

3.5.1. Technological Innovation and Data-Driven Agroecology

A significant trend in modern agriculture is the integration of technology and data
analytics to enhance decision-making and improve efficiency. Innovations such as
precision agriculture, remote sensing, and digital monitoring tools provide new
opportunities for optimizing resource utilization, minimizing input waste, and assessing
environmental impacts (Mouratiadou et al., 2024). When applied in line with
agroecological principles, these technologies can bolster sustainability rather than
deepen dependency on industrial methods. Data-driven tools facilitate adaptive
management, enabling farmers to anticipate risks, monitor soil and water health, and
implement tailored interventions that align with ecological processes.

3.5.2. Biodiversity, Resilience, and Systemic Adaptation

Promoting biodiversity and ecosystem resilience remains central to agroecology’s
evolution. By diversifying crops, integrating livestock, and adopting agroforestry or crop
rotation, farmers enhance soil fertility, reduce pest outbreaks, and improve climate
adaptability (Anderson et al., 2021). This systemic diversification acts as both an
ecological and economic insurance mechanism, fostering long-term productivity and
stability. The future trajectory of agroecology thus depends on scaling such resilient
systems through supportive markets, research, and policy frameworks that reward
ecological performance.

3.5.3. Socioeconomic Equity and Inclusive Governance

Another emerging trend is the growing recognition of social justice and inclusivity
as fundamental dimensions of agroecological transitions. Ensuring fair prices for farmers,
equitable access to resources, and participatory decision-making strengthens the social
foundations of sustainability. Empowering smallholders, women, and marginalized
groups enhances innovation capacity and local ownership of agroecological initiatives
(Tomich et al., 2011; Loconto et al., 2021). Building multi-stakeholder governance
structures linking farmers, policymakers, researchers, and consumers is essential to
institutionalize equity and sustainability across food systems.

3.5.4. Interdisciplinary Research and Policy Coherence
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Future progress in agroecology will require deeper integration across disciplines and
sectors. Economists, agronomists, and social scientists must collaborate to design
metrics that capture ecological and social value alongside economic returns. Policy
coherence—across agriculture, trade, environment, and health—will be necessary to
scale agroecology as a viable development model. As a science and a movement,
agroecology is poised to become a cornerstone of the transition toward sustainable,
adaptive, and equitable food systems capable of meeting the demands of a changing
world (Mouratiadou et al., 2024).

4. Conclusions and Recommendations

Agroecology offers a coherent framework for transforming agricultural systems
toward sustainability, resilience, and equity. By linking ecological processes with
economic performance and social inclusion, it transcends the limitations of conventional
production models. The findings of this study underscore that agroecology is not only an
environmental approach but also an economic and institutional innovation capable of
redefining value creation, market structures, and governance in the agricultural sector.

From an economic perspective, agroecology demonstrates that profitability and
sustainability are not mutually exclusive. By optimizing input efficiency, diversifying
production, and valorizing ecosystem services, farmers can achieve stable income while
preserving natural capital. To realize this potential, public policies must redirect subsidies
and incentives toward ecological performance rather than input intensity. Integrating
tools such as payments for ecosystem services (PES), green credit systems, and tax
relief for sustainable practices can help offset transition costs and make agroecological
production financially attractive. Moreover, policies promoting local markets,
participatory certification, and direct sales can bridge the gap between ecological value
and market recognition, creating fairer and more transparent agri-food systems.

The social dimension of agroecology is equally crucial. Empowering smallholder
farmers, women, and rural communities strengthens both innovation and social equity.
Building inclusive governance structures through multi-stakeholder platforms and
farmer-led organizations ensures that decision-making processes reflect local realities
and knowledge systems. Civil society movements and consumer cooperatives play a
decisive role in advocating for food sovereignty, fair trade, and ethical consumption.
Strengthening these institutional linkages fosters social resilience, equitable access to
resources, and collective ownership of sustainable transitions.

Future research should focus on developing integrated evaluation frameworks
capable of capturing the ecological, social, and economic dimensions of agroecology.
Interdisciplinary approaches combining agricultural economics, ecology, and social
sciences are essential for quantifying trade-offs and synergies across scales. Emerging
technologies such as precision agroecology, remote sensing, and data-driven monitoring
systems can support context-specific decision-making and adaptive management.
Finally, consolidating partnerships between universities, policymakers, and farming
communities will be crucial to accelerate knowledge co-creation and ensure that
innovation aligns with sustainability goals.

Agroecology represents both a scientific paradigm and a political project for the
transition toward sustainable food systems. Its success depends on coherent policy
frameworks, inclusive governance, and sustained investment in research and capacity
building. By recognizing the interdependence between ecology, economy, and society,
agroecology can serve as a foundation for resilient, equitable, and climate-compatible
food systems capable of meeting the challenges of the twenty-first century.

Funding Declaration: The authors do not receive any funding for this research



PESD 2025, 19, 2 17

References

1.

10.

11.

12.

13.

14.

15.

16.

Anderson, CR.; Bruil, J.; Chappell, M.J.; Kiss, C., Pimbert, M.P.; Anderson, C.R.; Pimbert, M.P.
(2021) Origins, benefits and the political basis of agroecology. In: Agroecology Now!.
Palgrave Macmillan, Cham. https://doi.org/10.1007/978-3-030-61315-0 2

Angelsen, A. (1997) The poverty—environment thesis: was Brundtland wrong? In Forum for
Development Studies, Taylor & Francis Group, 24(1), 135-154).
https://doi.org/10.1080/08039410.1997.9666053

Barrios, E.; Gemmill-Herren, B.; Bicksler, A.; Siliprandi, E.; Brathwaite, R.; Moller, S., ... &
Tittonell, P. (2020) The 10 Elements of Agroecology: enabling transitions towards
sustainable agriculture and food systems through visual narratives. Ecosystems and People,
16(1), 230-247. https://doi.org/10.1080/26395916.2020.1808705

Bennett, E.; Carpenter, S.; Gordon, L.; Ramankutty, N.; Balvanera, P.; Campbell, B.; ... &
Spierenburg, M. (2014) Toward a more resilient agriculture. Solutions, 5(5), 65-75.

Brihl, C.A.; Zaller, J.G. (2019) Biodiversity decline as a consequence of an inappropriate
environmental risk assessment of pesticides. Frontiers in Environmental Science, 7, 464007.
https://doi.org/10.3389/fenvs.2019.00177

Chappell, M.J.; Bernhart, A.; Bachmann, L.; Gongalves, A.L.; Seck, S.; Nandul, P.; dos Santos,
A.C. (2018) Agroecology as a pathway towards sustainable food systems. Synthesis Report,
Editor: Bischoéfliches Hilfswerk MISEREOR e.V, Aachen.

D’Annolfo, R.; Gemmill-Herren, B.; Graeub, B.; Garibaldi, L. A. (2017) A review of social and
economic performance of agroecology. International Journal of Agricultural Sustainability,
15(6), 632-644. https://doi.org/10.1080/14735903.2017.1398123

Dagunga, G.; Ayamga, M.; Laube, W.; Ansah, I.G.K.; Kornher, L.; Kotu, B.H. (2023)
Agroecology and resilience of smallholder food security: a systematic review. Frontiers in
Sustainable Food Systems, 7, 1267630. https://doi.org/10.3389/fsufs.2023.1267630

Dalgaard, T.; Hutchings, N.J.; Porter, J.R. (2003) Agroecology, scaling and interdisciplinarity.
Agriculture, Ecosystems & environment, 100(1), 39-51. https://doi.org/10.1016/S0167-
8809(03)00152-X

Elzen, B.; Augustyn, A.M.; Barbier, M.; Van Mierlo, B. (2017) AgroEcological transitions:
Changes and breakthroughs in the making. Wageningen University & Research.
https://doi.org/10.18174/407609

Ewert, F.; Baatz, R.; Finger, R. (2023) Agroecology for a sustainable agriculture and food
system: from local solutions to large-scale adoption. Annual Review of Resource Economics,
15(1), 351-381.

FAO. (2018) Catalysing Dialogue and Cooperation To Scale Up Agroecology. available at:
http://www.fao.org/documents/card/en/c/I9035EN (accessed 10 July 2024).

Francis, C. (2016) Agroecology: the Ecology of Sustainable Food Systems. NACTA Journal,
60(4), 454.

Francis, C.; Lieblein, G.; Gliessman, S.; Breland, T.A.; Creamer, N.; Harwood, R.; Poincelot, R.
(2003) Agroecology: The ecology of food systems. Journal of sustainable agriculture, 22(3),
99-118. https://doi.org/10.1300/J064v22n03 10

Gillen, N.P.; Jaeger, W.H. (1978) Forward Contracting in Agricultural Commodities: A Case
History Analysis of the Cotton Industry. J. Marshall J. Prac. & Proc., 12, 253.

Giraldo, O.F. (2018) Ecologia politica de la agricultura: Agroecologia y posdesarrollo. E/ Colegio
de la Frontera Sur.


https://doi.org/10.1007/978-3-030-61315-0_2
https://doi.org/10.1080/08039410.1997.9666053
https://doi.org/10.1080/26395916.2020.1808705
https://doi.org/10.3389/fenvs.2019.00177
https://doi.org/10.1080/14735903.2017.1398123
https://doi.org/10.3389/fsufs.2023.1267630
https://doi.org/10.1016/S0167-8809(03)00152-X
https://doi.org/10.1016/S0167-8809(03)00152-X
https://doi.org/10.18174/407609
https://doi.org/10.1300/J064v22n03_10

PESD 2025, 19, 2 18

17. Giraldo, O.F.; Rosset, P.M. (2018) Agroecology as a territory in dispute: Between institutionality
and social movements. The Journal of Peasant Studies, 45(3), 545-564.
https://doi.org/10.1080/03066150.2017.1353496

18. Gliessman, S. (2016) Transforming food systems with agroecology. Agroecology and
sustainable food systems, 40(3), 187-189.
https://doi.org/10.1080/21683565.2015.1130765

19. Gliessman, S. (2018) Defining agroecology. Agroecology and Sustainable Food Systems, 42(6),
599-600.

20. Gliessman, S., Martinez, R., Zheng, S. J., Zeng, L., Li, X., Guo, Z., ... & Reynaud, L. (2018)
Agroecology for Food Security and Nutrition. Proceedings of the International Symposium
on Agroecology in China, Kunming, Yunnan, China

21. Grain De Sel. (2022) Environnement et agriculture: meilleurs ennemis? La revue d’Inter-
réseaux Développement rural, 82-83, https://www.iram-fr.org/grain-de-sel-
environnement-agriculture.html

22. Grémillet, D.; Descamps, S. (2023) Ecological impacts of climate change on Arctic marine
megafauna. Trends in Ecology & Evolution, 38(8), 773-783.
https://doi.org/10.1016/j.tree.2023.04.002

23. HLPE (2019) Agroecological and other innovative approaches for sustainable agriculture and
foodsystems that enhance food security and nutrition. A report by the High-Level Panel of
Experts onFood Security and Nutrition of the Committee on World Food Security. Rome:
FAO.

24. Jat, M.L.; Chakraborty, D.; Ladha, J.K.; Rana, D.S.; Gathala, M.K.; McDonald, A.; Gerard, B.
(2020) Conservation agriculture for sustainable intensification in South Asia. Nature
Sustainability, 3(4), 336-343. https://doi.org/10.1038/s41893-020-0500-2

25. Kangmennaang, J.; Kerr, R.B.; Lupafya, E.; Dakishoni, L.; Katundu, M.; Luginaah, I. (2017)
Impact of a participatory agroecological development project on household wealth and food
security in Malawi. Food security, 9, 561-576. https://doi.org/10.1007/s12571-017-0669-z

26. Kerr, R.B.; Kangmennaang, J.; Dakishoni, L.; Nyantakyi-Frimpong, H.; Lupafya, E.; Shumba,
L.; Luginaah, I. (2019) Participatory agroecological research on climate change adaptation
improves smallholder farmer household food security and dietary diversity in Malawi.
Agriculture, Ecosystems & Environment, 279, 109-121.
https://doi.org/10.1016/j.agee.2019.04.004

27. Kerr, R.B.; Madsen, S.; Stiber, M.; Liebert, J.; Enloe, S.; Borghino, N.; ... and Wezel, A. (2021)
Can agroecology improve food security and nutrition? A review. Global Food Security, 29,
100540. https://doi.org/10.1016/j.9fs.2021.100540

28. Leippert, F.; Darmaun, M.; Bernoux, M.; Mpheshea, M.; Miiller, A.; Geck, M.; ... and Termote,
C. (2020) The potential of agroecology to build climate-resilient livelihoods and food
systems. Rome. FAO and Biovision. https://doi.org/10.4060/cb0438en

29. Loconto, A.M.; Jimenez, A.; Vandecandelaere, E. (2018) Constructing markets for agroecology:
an analysis of diverse options for marketing products from agroecology. FAO/INRA, Rome,
Italy

30. Marsden, T. (2013) From post-productionism to reflexive governance: Contested transitions in
securing more sustainable food futures. Journal of Rural Studies, 29, 123-134.
https://doi.org/10.1016/j.jrurstud.2011.10.001

31. Cartsburg, M.; Kaufmann, B.J.; Nagel, A. (2013) Economic benefits through agroecological soil
practices: Evidence by ProSoil. HFFA Research GmbH, Berlin, https://hffa-
research.com/projects-publications/methodological-guidance-to-assess-the-economic-
social-environmental-and-climatic-effects-of-agroecological-practices/


https://doi.org/10.1080/03066150.2017.1353496
https://doi.org/10.1080/21683565.2015.1130765
https://www.iram-fr.org/grain-de-sel-environnement-agriculture.html
https://www.iram-fr.org/grain-de-sel-environnement-agriculture.html
https://doi.org/10.1016/j.tree.2023.04.002
https://doi.org/10.1038/s41893-020-0500-2
https://doi.org/10.1007/s12571-017-0669-z
https://doi.org/10.1016/j.agee.2019.04.004
https://doi.org/10.1016/j.gfs.2021.100540
https://doi.org/10.4060/cb0438en
https://doi.org/10.1016/j.jrurstud.2011.10.001

PESD 2025, 19, 2 19

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Melillo, E.D. (2012) The first green revolution: debt peonage and the making of the nitrogen
fertilizer trade, 1840-1930. The American Historical Review, 117(4), 1028-1060.

Mier y Teran Giménez Cacho, M.; Giraldo, O.F.; Aldasoro, M.; Morales, H.; Ferguson, B.G.;
Rosset, P.; ... and Campos, C. (2018) Bringing agroecology to scale: Key drivers and
emblematic cases. Agroecology and sustainable food systems, 42(6), 637-665. 637-665.
https://doi.org/10.1080/21683565.2018.1443313

Mouratiadou, I.; Wezel, A.; Kamilia, K.; Marchetti, A.; Paracchini, M.L.; Barberi, P. (2024) The
socio-economic performance of agroecology. A review. Agronomy for Sustainable
Development, 44(2), 19. https://doi.org/10.1007/s13593-024-00945-9

Pagliarino, E.; Orlando, F.; Vaglia, V.; Rolfo, S.; Bocchi, S. (2020) Participatory research for
sustainable agriculture: the case of the Italian agroecological rice network. European Journal
of Futures Research, 8, 1-16. https://doi.org/10.1186/s40309-020-00166-9

Paranthoén, J.B. (2020) From opposition to the GATT to the creation of AMAPs: The birth of a
movement that has become representative of the SSE. RECMA, 356(2), 50-67.

Patel, R. (2013) The long green revolution. The Journal of Peasant Studies, 40(1), 1-63.
https://doi.org/10.1080/03066150.2012.719224

Pinstrup-Andersen, P.; Hazell, P.B. (1985) The impact of the Green Revolution and prospects
for the future. Food Reviews International, 1(1), 1-25.

Powell, B.; Thilsted, S.H.; Ickowitz, A.; Termote, C.; Sunderland, T.; Herforth, A. (2015)
Improving diets with wild and cultivated biodiversity from across the landscape. Food
security, 7, 535-554. https://doi.org/10.1007/s12571-015-0466-5

Rani, L.; Thapa, K.; Kanojia, N.; Sharma, N.; Singh, S.; Grewal, A.S.; ... and Kaushal, J. (2021)
An extensive review on the consequences of chemical pesticides on human health and
environment. Journal of cleaner production, 283, 124657.
https://doi.org/10.1016/j.jclepro.2020.124657

Rosset, P.M.; Altieri, M.A. (1997) Agroecology versus input substitution: A fundamental
contradiction of sustainable agriculture. Society & Natural Resources, 10(3), 283-295.

Sachet, E.; Mertz, O.; Le Coq, J.F.; Cruz-Garcia, G.S.; Francesconi, W.; Bonin, M.; Quintero,
M. (2021) Agroecological transitions: A systematic review of research approaches and
prospects for participatory action methods. Frontiers in Sustainable Food Systems, 5,
709401. https://doi.org/10.3389/fsufs.2021.709401

Snapp, S.S.; Blackie, M.].; Gilbert, R.A.; Bezner-Kerr, R.; Kanyama-Phiri, G. Y. (2010)
Biodiversity can support a greener revolution in Africa. Proceedings of the National Academy
of Sciences, 107(48), 20840-20845. https://doi.org/10.1073/pnas.1007199107

Tomich, T.P.; Brodt, S.; Ferris, H.; Galt, R.; Horwath, W.R.; Kebreab, E.; ... and Yang, L. (2011)
Agroecology: A review from a global-change perspective. Annual Review of Environment
and Resources, 36(1), 193-222.

Val, V.; Rosset, P.M.; Zamora Lomeli, C.; Giraldo, O.F.; Rocheleau, D. (2019) Agroecology and
La Via Campesina I. The symbolic and material construction of agroecology through the
dispositive of “peasant-to-peasant” processes. Agroecology and Sustainable Food Systems,
43(7-8), 872-894. https://doi.org/10.1080/21683565.2019.1600099

Van Der Ploeg, ].D. (2021) The political economy of agroecology. The Journal of Peasant
Studies, 48(2), 274-297. https://doi.org/10.1080/03066150.2020.1725489

Van der Ploeg, 1.D.; Barjolle, D.; Bruil, J.; Brunori, G.; Madureira, L.M.C.; Dessein, J.; ... and
Wezel, A. (2019) The economic potential of agroecology: Empirical evidence from Europe.
Journal of rural studies, 71, 46-61. https://doi.org/10.1016/j.jrurstud.2019.09.003



https://doi.org/10.1080/21683565.2018.1443313
https://doi.org/10.1007/s13593-024-00945-9
https://doi.org/10.1186/s40309-020-00166-9
https://doi.org/10.1080/03066150.2012.719224
https://doi.org/10.1007/s12571-015-0466-5
https://doi.org/10.1016/j.jclepro.2020.124657
https://doi.org/10.3389/fsufs.2021.709401
https://doi.org/10.1073/pnas.1007199107
https://doi.org/10.1080/21683565.2019.1600099
https://doi.org/10.1080/03066150.2020.1725489
https://doi.org/10.1016/j.jrurstud.2019.09.003

PESD 2025, 19, 2 20

48. Wezel, A.; Casagrande, M.; Celette, F.; Vian, J.F.; Ferrer, A.; Peigné, J. (2014) Agroecological
practices for sustainable agriculture. A review. Agronomy for sustainable development,
34(1), 1-20. https://doi.org/10.1007/s13593-013-0180-7

49. Wezel, A.; Herren, B.G.; Kerr, R.B.; Barrios, E.; Gongalves, A.L.R.; Sinclair, F. (2020)
Agroecological principles and elements and their implications for transitioning to sustainable
food systems. A review. Agronomy for Sustainable Development, 40, 1-13.
https://doi.org/10.1007/s13593-020-00646-z

50. Wojtkowski P (2008) Agroecological economics. Sustainability and biodiversity. Academic
Press, Amsterdam, p 293

51. Yeni, O.; Teoman, O. (2023) Agroekolojik Bakis Acisindan Tiirkiye’de Tarimsal Siirdirilebilirlik.
Fiscaoeconomia, 7(Ozel Say1), 120-151. https://doi.org/10.25295/fsecon.1355937

© 2025 by the authors. Licensee UAIC, Iasi, Romania. This article is an open access

®@@ article distributed under the terms and conditions of the Creative Commons
Attribution (CC BY-NC-ND) license (https://creativecommons.org/licenses/by-nc-

nd/4.0).



https://doi.org/10.1007/s13593-013-0180-7
https://doi.org/10.1007/s13593-020-00646-z
https://doi.org/10.25295/fsecon.1355937

