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Introduction: The debate on the current global crisis and the energy transition (ET) is typically approached from a corpora- Reviewed: 2/06/26
te and technocratic perspective that emphasizes supply and demand and the replacement of fossil fuel sources. This model :
overlooks the fact that 21st-century energy and food solutions must challenge power structures and promote social justice. Accepted: 20/08/26
In response, the Just Energy Transition (JET) has emerged, rooted in grassroots environmentalism and opposed to extrac- Online: 10/09/26
tion models that increase the exploitation of fossil fuels and minerals in the Global South. In Colombia, the JET is expressed
through energy communities, where agroecology, food sovereignty (FS), and energy sovereignty (ES) converge.
Objective: This paper reflects on the contributions of these concepts to the debate on a JET in non-interconnected zones correspondence
(NIZs) in Colombia.
Methodology: To this end, the following are analyzed: i) trends in ET; ii) the Colombian context; iii) the convergence be- yesid.carvajal@correounivalle.

tween agroecology, FS, and ES; and iv) concrete experiences in the country.

Results: The findings showed that in the energy communities, these approaches represent a commitment to peace with
nature and external independence in regions such as La Guajira, Santander, Cérdoba, and Narifio, where processes of
self-management and community defense of the territory are present.

Conclusions: Greater political commitment is needed to expand these initiatives to additional NIZs areas, which account
for 22,7% of the country and disproportionately affect rural populations, particularly women.
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Introduccion: El debate sobre la crisis mundial actual y la transicion energética (TE) suele abordarse desde un enfoque corporativo y tecno-
cratico que enfatiza la demanda, la oferta y el reemplazo de las matrices energéticas fésiles. Este modelo omite que las soluciones energé-
ticas y alimentarias del siglo XXI deben cuestionar las estructuras de poder y fomentar la justicia social. Como respuesta, surge la Transicién
Energética Justa (TEJ), que tiene sus raices en el ecologismo popular y se opone a los modelos de extraccién que intensifican la explotacién
de combustibles fésiles y minerales en el Sur Global. En Colombia, la TEJ se expresa en las comunidades energéticas (CE), donde convergen
la agroecologia, la soberania alimentaria (SA) y la soberania energética (SE).

Objetivo: Este trabajo reflexiona sobre los aportes de estos conceptos al debate en torno a una TEJ en las zonas no interconectadas (ZNI)
de Colombia.

Metodologia: Para ello, se analizan: i) las tendencias de la TE; ii) el contexto colombiano; iii) la convergencia entre agroecologia, SA 'y SE; y
iv) experiencias concretas en el pais.

Resultados: Los hallazgos evidenciaron que, en las CE, estos enfoques configuran una apuesta por la paz con la naturaleza y la independen-
cia externa en regiones como La Guajira, Santander, Cérdoba y Narifio, donde existen procesos de autogestion y de defensa comunitaria del
territorio.

Conclusion: se requiere un mayor compromiso politico para ampliar estas iniciativas a mas ZNI, que representan el 22,7% del pais, con
impactos desproporcionados en las poblaciones rurales, especialmente en las mujeres.

Palabras clave: Agroecologia, Ecologia popular, Justicia Social, Soberania Alimentaria, Soberania Energética, Transiciones energéticas justas
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Why was this study conducted?

This study contributes to current debates on Just Energy Transitions (JETs) in Colombia and worldwide. It stems from the
need to explicitly examine the convergence among concepts such as agroecology, food sovereignty, energy sovereignty,
and energy communities. Although these concepts are sometimes presented separately, they are deeply interconnected

and mutually reinforcing in the pursuit of territorial autonomy and locally managed, just energy transitions led by histori-
cally excluded rural communities..

What were the most significant findings?

The findings begin with an analysis of the Global South, with particular emphasis on Colombia’s historical trajectory in
relation to energy transitions and emerging trends. In Colombia, 52% of the territory faces energy deficits under the
current corporate energy model. The study also identifies the theoretical and practical conditions required to advance
a JETs from the perspectives of political ecology, decoloniality, phenomenology, and post-development. Furthermore,
it explores the philosophical, conceptual, and practical complementarity among agroecology, food sovereignty, energy
sovereignty, and energy communities, while highlighting the challenges faced by these alternative energy models in
relation to the solutions proposed by the dominant modern cosmology. Finally, the study presents examples of energy
communities in Colombia and elsewhere that apply this analytical framework, demonstrating their potential to streng-
then territorial autonomy and support locally led JETs..

What do these results contribute?

The findings of this reflection allow us to envision a different future in terms of energy transitions and relationships
between human and non-human beings. More importantly, the study identifies the internal and external transformations
required to advance toward such a model, as well as the challenges it faces within the context of capitalism dominant
individualistic, and extractivist cosmology.
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Introduction

The convergence of population growth, social inequality, and the climate and energy crisis,
aggravated by price volatility and market monopolization, drives a global energy transition toward
renewable sources (1), (2). In this scenario, the territory and the commons become focal points

of socio-environmental conflict, in which individuals, companies, and the State dispute access to
and control over natural resources. Unlike conventional environmental conflicts, these emphasize
cultural dimensions, rights, and the livelihoods of populations (3). In Colombia, territorial defense
for a Just Energy Transition (JET) takes shape in energy communities grounded in agroecology,
food sovereignty (FS), and energy sovereignty (ES). These pillars prioritize local empowerment and
the construction of an ethical relationship with nature and the land to achieve territorial autonomy
and sustainability (4), (5). This article analyzes the complementarity of these concepts as essential
axes for consolidating the JET in the country’s rural areas.

A JET must transform the fossil matrix into a diversified, clean matrix that mitigates climate change
and respects community interests. This approach recognizes the nexus between water, energy,
and food: agriculture consumes 72% of global water and 90% of energy production depends on it
(6). Given the pressure on these resources, integrated management that balances socioecological
needs is imperative to achieve the Sustainable Development Goals (7), (8).

In Latin America, agroecology emerges as a science, sociopolitical movement, and ancestral practice
(5), (9). Its objective is to promote natural cycles, as well as FS and ES, and to ethically rescue the
knowledge of peasant, Indigenous, and Afro-descendant communities (10), (11). In Colombia, it is
currently positioned as a phenomenological alternative to the reductionism of industrial agriculture
and the “green revolution” (4), (5), (12), which promotes the use of energy managed locally from
the territory (10), (12), (13), (14), (15), (16). The movements that promote JET, through energy
communities, converge with agroecology in their pursuit of autonomy, sovereignty, and external

independence (13), (17). However, there is little research on how agroecology, energy communities,
FS, and ES complement each other to achieve a JET in rural Colombia.

JET in Colombia must move beyond a technological approach to foster local, self-managed,

and sovereign models. Despite the renewable energy potential of its equatorial location, critical
asymmetries persist: 22.7% of households live in energy poverty, concentrated in vulnerable areas
(18). Therefore, rural JET must prioritize an inclusive and transformative approach to the energy
matrix, as a driver of equity, avoiding the deepening of territorial inequalities and the exclusion

of the cosmologies and alternative forms of relating to the environment of Indigenous, Afro-
descendant, and peasant communities (18). Energy communities exemplify the link between
agroecology, FS, and ES. By managing autonomously what and how to produce, communities
reduce their dependence on the global market and corporations (13), (14). This community control
creates resilient systems that integrate the farm and local energy, strengthening social justice and a
dignified life (4), (5), (19).

This research examines how agroecology, energy communities, FS, and ES complement one
another to strengthen JET in rural areas. To answer this question, three objectives were proposed:
to examine the situation of ET in the country; to reflect on how agroecology, FS, and ES are
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interrelated, highlighting their contribution to a JET. Finally, some concrete experiences from rural
Colombia through energy communities are synthesized.

Methodology

This work emerged as a reflection on the community-based experiences of the Ingenieria de
Recursos Hidricos y Suelos (IREHISA) research group at Universidad del Valle, Colombia, in projects
related to agroecology, ES, FS, and climate variability and change in regions such as Narifio, Cauca,
and Valle del Cauca. It also incorporated books, academic articles, and reports on Colombia’s
history, focusing on policy, institutions, agroecology, FS, ES and ET. This was carried out using
specialized search engines such as Scopus, Web of Science, Redalyc, ScienceDirect, and Google
Scholar, as well as reports from the Ministry of Mines and Energy and the Institute for Planning and
Promotion of Energy Solutions for Non-Interconnected Zones (IPSE), and documents published in
Spanish by pioneering non-governmental organizations in Colombia working on issues related to
energy communities, such as CENSAT Agua Viva. This made it possible to reflect on the potential
for integrating agroecology, FS, and ES to propose comprehensive alternatives to the existing
challenges associated with the ET in the country.

Brief overview of the energy transition in the global south and its trends

Energy extractivism

Energy transition is a global necessity in response to the current civilizational crisis. The
predominant and exclusionary discourse obscures the extractivist roots of the current energy
model, which is undergoing a structural crisis due to its extreme dependence (86%) on depletable
fuels and energy flows (20). Its structure, driven by public and private corporations, prioritizes
interests over socio-environmental well-being (21).

Extractivism in the Global South was an imposed colonial model (22). In the Latin American context,
the complex and hierarchical structures of Indigenous communities were instrumentalized to exploit
the commons (22). Svampa (23) and Ceceia (24) argue that the expansion of extractive projects in
Latin America has led to an erosion of democratic quality, characterized by the concentration of
strategic decision-making, limited participation by affected communities, and the subordination of
deliberative mechanisms to large-scale economic interests. Historically, these entities have supplied
raw materials for the development of inclusive systems in both the Global North and China (22).

This model, historically embedded in regional institutions, consolidates a decision-making process
that favors actors with political, coercive, or economic hegemony (22). The extractive nature of
these institutions not only perpetuates inequality and poverty but also intensifies geopolitical
disputes over energy and generates systemic socio-environmental damage that degrades
biodiversity (20), (25).
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The “green extractivism”

The current energy model accelerates global warming while perpetuating mechanisms of exclusion.
Within sustainable development narrative, large-scale infrastructure projects are promoted that,
despite often being financed with public resources, displace communities and commodify energy
(26), (27). Moreover, extractive zones, located primarily in the Global South, bear a disproportionate
share of the environmental impacts (28). The Global South supplies 70% of critical minerals (lithium
and copper), while 79% of investment capital and infrastructure is concentrated in the Global

North and China (28). This disparity demonstrates that both the causes and solutions to the climate
crisis are shaped by global inequalities in wealth and power. Under the current framework, access
to energy does not translate into general well-being, but rather into benefits for the 5% of the
population responsible for the highest emissions (29). Likewise, Global South’s external debt, which
is 30 times the cost of ensuring clean energy by 2030, acts as a systemic constraint. Therefore,
without restructuring financial burdens, the current model will continue to sacrifice equity in favor
of accumulation (29).

Corporate Energy Transition vs. Just Energy Transition

Humanity faces a historic crossroads between two trends: the corporate energy transition (CET) and
the JET (30). The CET considers the climate crisis a new frontier for profit, adopting a patriarchal,
technocratic approach and promoting weak sustainability that does not challenge growth but
rather increases control through solutions such as large dams, nuclear energy, unconventional gas,
and the monopolization of green infrastructure (wind and solar).

These technologies consolidate an unjust extractivism that prioritizes corporate interests over
territorial needs, thereby shaping local values to perpetuate inequality. However, domestic access
to solar energy or tax exemptions for self-generation, rather than concessions from the market, are
victories of social movements against this exclusionary model (17), (31). In contrast, the JET goes
beyond simple decarbonization, defined as the replacement of fossil fuels with renewable sources,
and proposes a comprehensive transformation of the rural energy system (15), (16). This approach
aims to guarantee a fair distribution of costs and benefits, protect traditional workers, and include
vulnerable communities. Through a process of historical reparations, the goal is to redistribute
wealth, limit disproportionate consumption, and place human rights and ecological balance above
the accumulation of capital.

Although the JET is technologically viable and economically inevitable (32), it is politically fragile:
the pace of technological change exceeds the capacity for social and legislative adaptation. Despite
Latin America’s vast energy potential, limitations persist in management and financing. Given that
economies such as Colombia, Mexico, Venezuela, and Ecuador depend on hydrocarbons to finance
public spending (health, education, and infrastructure), an accelerated transition without prior
economic diversification would compromise the stability of public finances (16).
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Toward more just energy transition

he JET emerges, in contrast to the traditional model, intending to achieve “strong sustainability”
(33), grounded in socio-environmental justice and popular ecology. This perspective maintains that,
rather than being a technical process, the transition requires a restructuring of power relations to
place ecological balance at the forefront of political inertia that perpetuates inequality (33), (34),
(35), (36). Within this framework, the current crisis is defined as a conflict between governance and
the development model (37), (38), (39).

This paradigm transcends corporate decarbonization and is articulated around three critical limits:
the finite nature of fossil fuels, the material constraints of renewable infrastructure, and the capacity
of the biosphere (40), (41), (42). Thus, energy and water are redefined as commons or rights-
bearing entities (43), subordinating the productive system to biophysical limits and the satisfaction
of fundamental social needs.

According to Miller et al. (44), achieving the JET requires coordinating strategic axes: alliances for
regional autonomy in the face of oligopolies; an energy matrix linked to social equity and autonomy
through inclusive public management that respects Indigenous, Afro-descendant, peasant, and
community worldviews. This approach moves beyond the logic of production-consumption by
incorporating the diversification of production and the democratization of wealth within a cyclical
energy metabolism compatible with life, unlike what occurs with the concent

ration and privatization of CET (34), (44), (45).

Although concepts of climate, environmental, or energy justice may be invoked (41), (45), (46), they
all converge on fundamental principles (45): recognition justice: inclusion and respect for diverse
worldviews and knowledge systems; procedural justice: legitimacy and inclusion in decision-making
for populations with diverse cultural perspectives; distributive justice: equitable distribution of
burdens and benefits among people, generations, and territories; restorative justice: reparation for
human and environmental damages in communities affected by extractive projects.

Characteristics of the Just Energy Transition in Rural Areas

Rural JET is grounded in a critical diagnosis of the asymmetries and structural failures of global
energy systems (31). Its approach is based on building the right to energy and deprivatization
to strengthen the public, participatory, and democratic spheres. This model proposes

reducing aggregate consumption and defossilizing energy sources (15), (31), (43). Likewise, it
proposes eradicating energy poverty through a systemic transformation: decommodification,
depatriarchalization, deprivatization, decentralization, deconcentration, defossilization, and
decolonization of thought. These dimensions seek to reconfigure social relations under the
principles of human and nature’s rights, consolidating a truly just energy system (31).

This approach redefines the energy matrix and technological selection by transforming power
relations. It integrates financial, political, geopolitical, and human rights dimensions, as well
as gender equity, productive diversification, and wealth distribution (15). The objective is to
understand the multiplicity of factors, conceptions, and aspirations at stake (35). Likewise, the
model rejects reducing the debate solely to the increase of renewable energy sources and
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advocates for an ecological and popular JET that strengthens synergies between agroecology and
FS (31). It promotes movements such as agroecology, in which alternatives emerge from and are
strengthened by territorial contexts (5). In this proposal, the eradication of energy poverty is the
central axis, articulating scientific knowledge with ancestral knowledge to co-construct societies
with social and environmental justice.

Colombia’s energy landscape in the pursuit of a just energy transition
The Colombian energy system

Colombia has a hydroelectric potential of 56 GW, of which only 20% is currently utilized. La Guajira
stands out, with winds exceeding the capacity of the National Interconnected System (NIS) by 1.2
times and solar radiation exceeding the global average, making it a key resource for mitigating
the intermittency of solar and wind sources (46), (47), (48). However, the model is centralized and
oligopolistic: three companies (Enel, Isagen, and EPM) control 77% of price-setting in a system
subordinated to the export of fossil energy (18), (46).

The electricity matrix, 68% dependent on hydropower, is highly vulnerable to climate-related
phenomena such as El Nifio, which force reliance on polluting thermal sources to prevent blackouts
(52), (50). Despite coal and oil accounting for 60% of its exports, Colombia remains one of the most
unequal countries, with 52% of its territory disconnected from the national electricity grid (51). In
response to the omission of cultural and environmental autonomy criteria in previous laws, the new
JET model incorporates the socio-environmental dimension to guarantee territorial equity and a fair
distribution of impacts and benefits (46).

Colombia’s energy model shifted from a state-led approach to a free-market model following the
1992 crisis and the enactment of Laws 142 and 143 of 1994. This framework fragmented the sector
into generation, transmission, distribution, and commercialization, limiting the State to a regulatory
role. Although the NIS covers 96% of the population, the remaining 4% in Non-Interconnected
Zones (NIZs) depend on costly fossil fuels (Figure 1).
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Figure 1. Non-Interconnected Zones (NIZs) in the Colombian National Interconnected System.
The strip of municipalities not connected to the NIS is shown in red. The departments where these
municipalities not connected to the NIS are located are shown in yellow. Source: authors, based
on open data from IPSE (https://www.datos.gov.co/Minas-y-Energ-a/Estado-de-la-prestaci-n-del-
servicio-de-energ-a-en/3ebi-d83g/about data).

Although Law 1715 of 2014 promotes non-conventional renewable energy sources and self-
generation (17), its impact remains marginal due to regulatory and infrastructure barriers (18).
Authors such as Heffron (53) and Svampa (36) argue that the system prioritizes economic profit,
perpetuating inequalities and high tariffs that hinder the JET (35), (13). By 2025, net capacity

had reached 20,200 MW, with hydropower leading, followed by gas, coal, solar energy, and

other sources (Figure 2). Although the matrix is predominantly “clean,” its cost is subject to

an oligopolistic market and climate variability. Paradoxically, in regions with the greatest solar
potential, precarious infrastructure persists; thus, despite renewables accounting for nearly 14% of
the energy matrix, energy poverty affects 22.7% of households (5), (18).
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Figure 2. Colombia’s net power generation capacity in 2025. Source: Author’s own, based on data
from Sagastume et al. (54).

The energy poverty in Colombia

Since the mid-20th century, structural factors and pressures from internal and external actors,
ranging from insurgencies and traditional elites to global powers, have consolidated a deep distrust
of reforms that challenge economic stability, marginalizing alternative visions of the nation (4),

(55). Nevertheless, the lack of electricity is a critical barrier: without energy, the medical cold chain
is disrupted, the digital divide widens, and rural areas are condemned to subsistence, preventing
productive transformation (17), (18), (56), (57).

Energy poverty is unevenly distributed; while national coverage in the central part of the country

is 96%, in regions such as Vichada, Choco, Caquetd, La Guajira, and Vaupés it does not exceed

55% (Figure 1) (18). This precariousness presents gender, ethnic, and rural biases: 1.38 million
households depend on firewood, exposing women to respiratory diseases and an increased time
burden associated with collecting fuel (18). In critical areas, women spend up to three times as
much time as men on energy-related tasks, demonstrating how patriarchal structures deepen socio-
environmental conflicts (18).

This precariousness is also reflected in the lack of affordability and quality of service, with a rural
gap of 47%, compared with 4.3% in urban areas_(8), (15). In addition, 61.8% of affected households
experience frequent interruptions that limit the productive and sanitary use of energy. This
exclusion, which affects 4.5 million households, results from centralized policies, an oligopolistic
market, and weak citizen participation (18). Added to this, extractivism has reinforced gender
inequalities in the energy sector, where women have low participation in formal employment and
decision-making, but predominate in informal and precarious activities, such as subsistence mining

(38).

Ingenieria y Competitividad, 2026 vol 28(2) e-50115752/ May- Aug

9 /25

doi: 10.25100/iyc.v28i2.15752


https://doi.org/10.3390/cleantechnol7040096
https://doi.org/10.1080/01436597.2025.2589415
https://censat.org/wpcontent/uploads/2024/02/Cartilla_SomosLaEnergia_2025_05-1.pdf 
https://doi.org/10.1016/j.heliyon.2024.e34395
https://doi.org/10.1016/j.erss.2024.103686
https://doi.org/10.26754/ojs_ried/ijds.871 
https://doi.org/10.1016/j.heliyon.2024.e34395
https://doi.org/10.1016/j.heliyon.2024.e34395
https://doi.org/10.1016/j.heliyon.2024.e34395
https://doi.org/10.54679/OWAG1841
https://co.boell.org/es/2021/06/30/energias-para-la-transicion-reflexiones-y-relatos 
https://doi.org/10.1016/j.heliyon.2024.e34395
https://doi.org/10.4314/jsdlp.v16i2.4 

Agroecology and Food and Energy Sovereignty for a Just Energy Transition in Rural Colombia

Convergence between agroecology, food and energy sovereignty: toward a just energy transition in
rural areas

The renewable nature of an energy source does not, by itself, guarantee a social or ecological
benefit. If these technologies are deployed through centralized megaprojects, they risk replicating
extractive dynamics involving mineral resources closely linked to the fossil-based model. Likewise,
conceiving technology as a static set of techniques is insufficient in the face of global uncertainty
(5). Thus, a transition that does not alter the ownership structure is reduced to a “simulation
environmentalism.” Several studies argue that many of the strategies promoted to address climate
change, such as carbon markets, REDD+, climate-smart agriculture, certain emissions offset
schemes, and other market-based solutions, constitute inadequate solutions because they do not
transform the structural causes of the climate crisis (59), (60), (61), (62), (63); on the contrary, these
initiatives tend to reinforce the dominant agroindustrial model, favor corporate expansion into
territories, and displace alternatives based on FS, agroecology, and community control of resources.

Inadequate solutions to climate change are understood as interventions that seek to mitigate
environmental impacts without modifying the economic and productive structures that

generate them. These include carbon markets, emissions offset mechanisms, certain forms

of commodified conservation, and some carbon removal technologies. These strategies may
contribute to legitimizing existing accumulation models and delay deeper transformations toward
socioecological sustainability.

Robinson (64) questions simplistic forest restoration strategies based solely on the mass planting of
trees and warns about practices that can generate the appearance of ecological recovery supported
by carbon credits, a term widely known in the English literature as “greenwashing,” without

fully restoring the functional and social complexity of ecosystems. This reflection approaches

the concept of ecological simulacrum, understood as interventions that project an image of
environmental restoration but do not necessarily recover the ecological processes, biodiversity, or
original socioecological relationships; an authentic reform must subordinate capital accumulation
to community autonomy and the reproduction of life (5), (38), (57). Furthermore, it is imperative to
promote local, flexible, and adaptable solutions that can respond to the constant and accelerating
changes in socioecosystems (5), (65), (66), (67), (68).

ES is the right of peoples to decide on the generation, distribution, and consumption of their
energy in a sustainable manner and in accordance with their territorial realities. Food sovereignty
(FS), for its part, promotes access to nutritious and locally produced food and asserts the right to
decide over one’s own productive systems (69). As OECD/FAO (70) points out, without sustainable,
reliable, and local energy, rural communities remain trapped in food insecurity and poverty,
deprived of the means to lead a productive life.

ES and FS converge with the agroecological philosophy by seeking to produce food without
resorting to false reductionist solutions that merely introduce new products into capital markets
(54), (71). At the same time, it contributes to understanding the regenerative dynamics of nature
and promoting diverse forms of sovereignty. More importantly, agroecology challenges the
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Parmenidean, Platonic, metaphysical, Cartesian, and reductionist modes of thought that have
dominated modern currents of thought (5), (72).

Its simplified vision of development as linear progress, together with its failed attempt to

analyze the infinite and complex elements that make life possible, has undermined the ethical,
interdependent, and collaborative relationships between people and ecosystems (5, 38). As a result,
human alienation emerges, in which existence becomes insignificant, usable, and replaceable.

The social environment, through a power internalized in language and desires, directs thought
toward capitalist reasoning that promises a technological and extractive future, without suffering
and with individualized well-being (5), (39), (40). Desires are translated into objects, symbols,

and unattainable aspirations for power and freedom, which lock us into an endless cycle of
accumulation and consumption that sustains the system, destroys the planet, and limits our
aspiration to act toward the necessary structural change (73).

Escobar (74) argues that contemporary crises are not solely environmental or economic, but

also civilizational, due to the exclusion of some social groups by others. From his perspective,
modern thought forms part of a universalist model that imposes a single vision of progress,
development, and the relationship between society and nature, relegating other forms of existence
and knowledge. As an alternative, he proposes a pluriversal politics based on the coexistence of
multiple worlds, ontologies, and ways of life, especially those defended by Indigenous and Afro-
descendant communities and territorial movements.

Agroecology in the Global South challenges the logics of development, emerging as a post-
development sociopolitical movement that directs our gaze toward a future in which it is possible
to achieve social justice, collectivity, and love for the land and for people, while respecting the
limits and cyclicality of nature (75), (76). Its principles include nutrient recycling, strengthening

of the social fabric and dialogue among different forms of knowledge, recovery of ethical values
(solidarity, respect, love) between human and non-human beings, cyclicality of energy and water
flows, FS, ES, and biological and cultural diversity in agroecosystems (4), (11), (77), (78).

The convergence between FS and ES is grounded in structural independence from global markets
(see Table 1). This synergy resonates with the principles of social transformation in agroecology,
oriented toward reducing external inputs and building an ethically sustainable environment (4),

(11), (78).
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Table 1. Convergence between energy sovereignty and food sovereignty. Source: own elaboration
based on data from Giraldo (5), FGN (69), and Altieri et al. (77)

Similarity

Energy sovereignty

Food sovereignty

Convergences

Self-determination

The right of communities to decide on
energy generation, distribution, and
consumption.

The right of peoples to define
their own food and production
systems.

Focused on who makes decisions,
who benefits, and who bears the
risks that are essential to sustaining
life.

Economic paradigm

Challenges energy as a commodity; seeks
its decommodification and recognition as
a human right.

Emphasizes that food is more
than a commodity and should be
removed from the logic of the
World Trade Organization.

Reject the capitalist-extractivist
model that prioritizes profit over
the satisfaction of basic needs.

Scale and
management

Promotes decentralized, local, and
small-scale models (such as energy
communities).

Prioritizes family, ethnic, and
community-based agriculture,
local markets, and local
production systems.

Both defend the idea that control
should remain in the hands of local
producers and consumers, rather
than remote corporations.

Resilience and crisis

Reduces dependence on international
conditions and the volatility of fossil fuel
prices.

Creates short supply chains
that provide protection against
shortages and external trade
crises.

Seek territorial autonomy in the
face of geopolitical or global
economic shocks.

Relationship with
nature

Promotes 100% renewable energy sources
that respect biophysical limits and the
Earth's cycles.

Based on agroecology to restore
soils, protect seeds, and conserve
biodiversity.

Both integrate human processes
into natural cycles, from extraction
to regeneration.

Gender justice

Recognizes that women experience
greater energy poverty and seeks their
leadership in technical and political
management.

Highlights the central role of
women in seed conservation and
household food provision.

Place care work and women's
leadership at the center of the
transition in order to democratize
both private and public life.

Knowledge and
expertise

Values traditional knowledge and
technological sovereignty (social
appropriation of technology).

Grounded in ancestral knowledge,
seed exchange, and dialogue at
the origins of peasant knowledge.

Reject top-down technocratic
planning and the corporate
monopoly over knowledge.

FS complements ES, since food production requires energy for processes such as irrigation, drying,

milling, and preservation. While industrial agriculture consumes approximately 30% of global

energy, peasant farming systems demonstrate greater energy efficiency. Traditional systems such

as milpas achieve a 15:1 ratio, compared with 1:10 in industrial agriculture in the USA (77). Likewise,

technologies such as biodigesters articulate both sovereignties by transforming agricultural waste

into biogas and biofertilizer (78). In this sense, land redistribution, together with the development

of community-managed clean energy, makes it possible to simultaneously address the climate crisis

and hunger by reducing dependence on fossil fuels and strengthening territorial autonomy.

The convergence between FS and ES proposes an integrated response based on community energy

management through assemblies, agricultural unions, and cooperatives, oriented toward the

needs of the territory. From an agroecological perspective, this transformation is constructed by

integrating scientific knowledge with other forms of knowledge through participatory processes

(79). Within this framework, family, peasant, and community agriculture (AFCYC) is consolidated

as a productive model rooted in rural and peri-urban environments, focused on the sovereign

management of common goods such as soil, water, energy, and genetic heritage, and oriented

toward social well-being and the dignification of rural work (80).
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For this transition to move beyond the theoretical level, it is necessary to reconfigure public policies
by dismantling subsidies that benefit fossil-based agribusiness and extractive megaprojects and
redirecting them toward community self-management. Likewise, energy policy must be articulated
with comprehensive agrarian reform that democratizes access to land (74). According to Svampa
(2), strengthening AFCYC could triple rural employment and reduce forced migration, contributing
to societies based on environmental justice, in which energy and food support the reproduction of
life rather than capital.

African experiences such as solar mini-grids for grain processing in Uganda, food preservation by
women's collectives in Kenya, and biogas production in Ghana are examples of JET. These initiatives,
together with micro-hydropower systems in Ethiopia, operate under an agroecological logic that
articulates rural infrastructure, social justice, and territorial sovereignty (81). In Latin America, the
Varzea Comprida dos Oliveiras Community Bakery uses solar ovens and biogas, while in Rio de
Janeiro’s favelas, such as Complexo do Alemao, solar cooperatives strengthen autonomy amid high
energy costs (82). In addition, there are other cases in Mexico, Ecuador, and Guatemala_(83).

Energy communities, agroecology and sovereignty: a necessary convergence for more just energy
transitions in rural colombia

Addressing current crises from different political and ideological perspectives shares several points
in common with ET, food production, reducing rural poverty, and the need to reduce greenhouse
gas emissions; however, this has led to overlooking the responsibility of agribusiness and
agrofuels for the climate crisis and other crises. The dominant productive paradigm, represented
by agribusiness, exclusively prioritizes the optimization of economic returns, omitting vital
dimensions such as biodiversity integrity, management, and public health, among others (54), (84).
This reductionist view has turned industrial agriculture into one of the greatest threats to climate
resilience and the continuity of the planet’s biological systems (2).

ES is integrated with FS, guaranteeing autonomous, reliable, and community-managed agricultural
processes. There are examples of energy communities in Colombia, from FS, such as agroecological
proposals toward JET that represent local and self-managed ways of managing, exchanging, and
generating energy from sources alternative to fossil fuels (13), (14). This sovereignty approach, in
addition to focusing on energy production, positions FS as a fundamental strategy to mitigate the
impacts of fossil energy use, advancing the decommodification of energy, community well-being,
the construction of social fabric, and food production (13). Among the proposals for alternative
energy and production models are (13), (17): family and community biodigesters, biomass
gasification, small biodiesel plants, solar collectors, wood-burning stoves with associated forests,
solar and biogas dehydrators, water harvesting, mixed gardens for human and animal food, health
gardens, and bicycle machines, among others (Figure 3).
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Figure 3. Principles and elements of an agroecological energy community with ecotechnologies that

promote ES for a JET. Source: authors based on data from Censat (17).

Table 2 presents examples of popular energy communities and projects in Colombia. The analysis

integrates the technological dimension with the structural change that these experiences promote in
their respective territories. It is worth noting that several of these advances are the result of 10 years
of learning from Censat Agua Viva. This environmental organization advocates for the construction

of environmental justice, JET, agroecology, respect for pluriverses, and the care of life (17).

Table 2. Energy Community Projects in Colombia and Territorial Transformation Projects

Project Approach Socio-environmental Key actors Location Highlighted Success Factors  Limitations Replicability Source
Description Impact practice
Michicai Energy 24/7 access to IPSE, Ministry La Guajira  Solar photovoltaic  High solar Low initial High in Non- Eras-
(Mikai) democratization energy for 550 users; of Mines and nano-grids and potential in community Interconnected Almeida
Strategy in excluded refrigeration of Energy, Wayuu microgrids. the region and  participation Zones, with et al. (52),
areas through vaccines and food. authorities. institutional and lack of adjustments Preciado-
decentralized support for adaptation to for cultural Ochoa (14)
solutions. coverage. Wayuu housing relevance.
typologies.
Miskan Ckak Energy Revitalization of Miskan Chak Silvia, Rehabilitation Strong cultural  Technical Medium requires  CENSAT
Recovery sovereignty wheat production and  Association Cauca of a small identity and challenges due specific water (17), Roa
is linked to strengthening of the of the Misak hydropower recovery of to the age of the  resources (15)
historical memory  local economy. People. plant. ancestral infrastructure and similar
and Indigenous infrastructure and regulatory organizational
autonomy. dating from barriers to cohesion.
1915.
14/25
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Energy School Popular education  Training of local Censat Agua Antioquia, Technology “Farmer- Regulatory High; modular Preciado-
for technological technicians and Viva, Rios Vivos,  Santander, packages: to-farmer” uncertainty model based on  Ochoa (14),
sovereignty decommaodification of Cérdoba biodigesters methodology regarding self- local knowledge  Censat
and knowledge technical knowledge. and efficient and focus on generation and and applicable to  (17), Roa
dialogue. cookstoves. appropriate lack of municipal-  diverse contexts.  (15)

social level data.
technologies.

Community Autonomous Climate resilience Collective Santander  Rainwater Strong Tensions with High; the Roa (15)

Peasant territorial and autonomous of Peasant harvesting and leadership by environmental autonomous

Reserves of management protection of 35 Reserves of solar-powered women and authorities reserve

Santander based on “Buen Andean reserves. Santander. irrigation productive and coercive declaration
Vivir” and the pumping. diversification regulations model is already
protection of the in response to concerning a national
commons. monoculture. livestock raising. reference.

Asoagrar Replacement of Complete Asociacién Integrated Emerges from Structural Medium; it Roa (15)

Agroecological illicit economies replacement of Agropecuaria agroecological community challenges related  requires a high

Transition through coca cultivation and Arboleda systems and opposition to fair marketing level of political
agroecology and  strengthening of the (Asoagrar). diversified plots. to forced and access to maturity to
food sovereignty.  social fabric. eradication; land. withstand

strong family pressure from
unity. armed groups.

CE of Peace Socioeconomic Energy Peace Tumaco, Photovoltaic Territorial Persistent security ~ High in PDET Garcia et

Signatories reintegration democratization in signatories Narifio systems for peace risks and long- and ZOMAC al.(18)
of former conflict-affected and local housing and approach term financial areas, provided
combatants territories; access to communities. productive and support sustainability leadership
through energy basic rights. projects. for economic challenges. protection is
self-management. reintegration. ensured.

Gaia Ecological  Technological Drastic reduction Bioconstruction  Santa Local production  Low-cost local Difficulties High for Roa (15)

Village Project  autonomy based in dependence on collectives and Sofia, of solar panels innovation and  in scaling communities
on hands-on external technologies.  residents. Boyaca and natural walls.  participatory technological seeking
learning and training production to small-scale,
bioconstruction. workshops. industrial levels. gradual, and

self-managed
solutions.

Lower Sinu Water and energy  Resistance to Asprocig Cérdoba Solar mobility Recovery of the  Negative impacts  High for Roa (15),

Processes sovereignty extractivism and local (Sinu (solar-powered ZenU people from dams (Urrd)  floodplain Boelens et
linked to wetland  and recovery of communities. Basin) barges) y Zenu 's ancestral and recurrent ecosystems and  al.(85)
defense. sustainable river agroecosystems. hydraulic flooding. river-transport

mobility. knowledge areas.
(SADA).

In Colombia, energy communities represent a commitment to popular sovereignty and JET,

transforming inhabitants from passive consumers into managers of their own energy resources

(13), (4), (17), (18). Energy community initiatives and autonomous projects offer advantages for

addressing the climate crisis and advancing toward a JET (13), (17), (43). The Michicai strategy,
“La Casa del Sol” (Alta Guajira), combines nanogrids, microgrids, and solar systems, guaranteeing

continuous energy for 2,000 Wayuu families and essential services (65). The Energy School
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(Antioquia, Santander, and Cérdoba), led by Censat Agua Viva and the Rios Vivos Movement,
trains peasant technicians who implement solar pumping and dehydration systems, as well

as biodigesters (15). In the Los Naunos Reserve (Lebrija, Santander), rainwater harvesting and
solar pumping strengthen local production (15). Finally, the Gaia project (Boyaca) demonstrates
technological self-management through the manufacture of artisanal solar panels (52).

The implementation of JET in Colombia faces structural economic, political, and social barriers,

as dependence on fossil revenues is high: oil and coal account for 60% of exports. There is a
regulatory lag: technological change outpaces the capacity of laws to adapt, delaying their
implementation (43), meaning that a transition without diversification could affect public finances.
At the international level, financing allocated to the Global South is unequal and prioritizes loans
over grants, increasing external debt (37). Internally, regulatory frameworks favor large corporations
to the detriment of community participation (18). Likewise, the lack of grids in areas such as La
Guajira and the shortage of local technical personnel reinforce external dependence (13, 14). Finally,
the imposition of projects without the prior consent of communities reproduces dynamics of
dispossession.

When contrasting the experiences of energy communities, differences can be identified in their
management and sustainability by analyzing the two approaches, CET and JET, as well as their
management mechanisms and territorial impacts. In terms of governance, the fundamental contrast
lies in the logic of emergence and decision-making: government-driven energy communities focus
on meeting massive coverage targets (a target of 20,000 collectives) and require legal status to
commercialize surpluses in accordance with the regulations of the Energy and Gas Regulatory
Commission (CREG). Projects such as the Michicai Strategy (Mikai) in La Guajira are led by the

IPSE and have a vertical design that, although it guarantees 24/7 access, is questioned due to

the low level of community engagement during its initial phase. Popular-oriented community
energy initiatives emerge from historical processes of resistance and self-management, such as

the Miskan Cchak Recovery or the Energy School; in these, energy, rather than an end in itself,

is a strategy for FS and the defense of territory. Decisions are made in assemblies and Mingas,
prioritizing dialogue among different forms of knowledge over purely technical criteria. Regarding
the technological paradigm, the corporate and institutional model tends to favor standardized
solutions, mainly large-scale wind or solar farms that feed energy into the NIZs but usually do not
directly benefit local inhabitants, creating "green sacrifice zones”; meanwhile, popular experiences
implement technological portfolios adapted to the rural context: biodigesters to generate biogas
and biofertilizers, bicycle machines to process food, and solar dehydrators to add value to harvests.
Experiences such as the Gaia Ecological Village Project stand out for the local manufacture of solar
panels, generating independence from foreign patents.

Regarding financing and sustainability, Asproinca has community revolving funds and flexible lines
of credit adapted to the cycles of peasant agriculture. Meanwhile, FENOGE/IPSE is based on public
resources, tax incentives, and state subsidies subject to cumbersome bureaucratic procedures for
grassroots organizations. It is necessary to consider that the contrast in outcomes is measured by
the capacity to transform structural realities, such as the substitution of illicit economies (Asoagrar),
an emblematic case in which energy and agroecology enabled the complete substitution of coca
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cultivation, strengthening the social fabric and food autonomy. On the other hand, while the
conventional model has masculinized energy technology, projects such as La Comunera (Popular
Women's Organization) in Santander have empowered more than 2,500 women, reducing their
time poverty and increasing their income by 30% through the use of appropriate energy for care
and processing tasks. Regarding climate resilience, the collective of reserves in Santander uses solar
energy to pump water in areas of extreme drought (Lebrija), enabling the recovery of wetlands and
community water security in the face of agroindustrial land and water grabbing.

Beyond technological change, these experiences transform power relations and territorial well-
being; cases such as Michicai, Los Naunos, or the Energy School provide concrete mitigation and
adaptation solutions; for example, replacing diesel plants in NIZs with locally managed renewable
sources (solar, wind, and biomass) reduces environmental pollution (48), and decreases dependence
on large hydropower plants, whose vulnerability increases in the face of extreme droughts resulting
from the El Nifio phenomenon (49); these communities promote energy sobriety, prioritizing
necessary consumption over waste, a vital stance in the face of the planet’s biophysical limits. At
the same time, they demonstrate that energy is a tool for equity and historical reparation, e.g., in
the case of La Guajira. Under this scheme, citizens become managers of their own resources. Energy
autonomy also promotes local productive linkages, bakeries, artisanal workshops, and irrigation
systems, ensuring that wealth remains in the territory. In post-conflict contexts, JET includes peace
signatories and rural communities and uses energy to facilitate reconciliation and the transition
away from illicit economies. Experiences such as the Gaia Project foster a dialogue among different
forms of knowledge in which technological appropriation, local manufacturing, and maintenance
eliminate dependence on external patents. Finally, these cases confirm that a transition is truly just
when it prioritizes the sustainability of life over corporate profit.

Conclusions and final reflections

This reflection explores the convergence between agroecology, FS, and ES to enrich the debate
surrounding a JET. In Colombia, JET transcends the technical and constitutes a structural

reform: peasant production demands energy for irrigation, communication, and transportation.
Technologies such as biodigesters, biomass gasification, biodiesel plants, solar collectors and
dehydrators, together with efficient wood-burning stoves and water harvesting, enable energy
recirculation cycles. This integration replaces reductionist solutions that commodify energy.

ES challenges linear thinking that fragments ecosystems and weakens the ethical relationship
between human beings and nature. Nevertheless, the implementation of JET faces barriers such as
dependence on fossil fuels, weak political support, exclusion of communities from decision-making,
and a lack of training, all of which compromise the sustainability of projects.

Operationalizing these reflections requires translating theory into territorial actions that articulate
local knowledge, community management, and a political approach through: a) participatory
processes that identify real energy needs linked to agroecology (irrigation, processing,
transportation, and communication) under a territorial co-design model, b) decentralized systems
that implement appropriate technologies based on closed cycles of energy and matter, ¢) capacity
building through technical and management training so that communities can build, maintain,
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and adapt their technologies, integrating traditional knowledge with local innovation to eliminate
external dependence, and d) political advocacy, linking local processes with government programs
to position agroecological-energy hybrid systems as pillars of the transition, moving beyond
centralized or purely technological approaches.

JET in rural Colombia must prioritize life over profit and be strengthened as an essential right for
health, education, and FS. This model links technological sovereignty to community justice which
conceives infrastructure as collective property. Replacing energy sources without altering corporate
logic results in an ecological simulacrum: megaprojects that displace communities and perpetuate
dispossession. Instead, small-scale decentralized solutions should be strengthened, which, through
agroecological markets and short circuits, reduce global dependence and the carbon footprint.

In Colombia, JET must integrate gender equity; 1.38 million families depend on firewood, exposing
women to respiratory diseases and pronounced time poverty. In response, energy communities
constitute a solution for reducing care burdens and strengthening women'’s economic autonomy.
From a human rights perspective, energy is an enabler of health, education, and decent work.
Energy communities enable rural and ethnic territories to transition from passive consumers

to energy managers. Examples in La Guajira, Narifio, and Cauca demonstrate the feasibility

of integrating agroecology and food sovereignty, while underscoring the urgency of binding
participatory processes. Legal barriers favoring the traditional model persist, while 52% of the
national territory remains without interconnection. To prevent renewable energies from replicating
logics of dispossession, it is necessary to guarantee prior consultation and free, prior, and informed
consent. Finally, the State must simplify regulation and finance local research to consolidate energy
as a tool for buen vivir and the sustainability of life.
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