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The global energy dynamic continues intrinsically linked to hydrocarbons, organic compounds composed of
hydrogen and carbon that, after millions of years of geological processes, constitute the foundation of modern
industrial development.

This resource originates from the anaerobic decomposition of microorganisms, such as plankton and algae,
deposited in sedimentary basins, where pressure and high temperatures transform this organic matter into the
so-called “black gold” (Selley and Sonnenberg, 2015). Subsequently, through fractional distillation processes
in refineries, essential derivatives that sustain life are obtained: from liquid fuels such as gasoline, diesel, and
LPG to key inputs for the petrochemical industry, such as plastics, fertilizers, and lubricants (Albright, 2008).

In Peru and around the world, fossil fuels not only constitute the basis of the energy matrix but also act as
a true geopolitical engine that shapes international relations, economic security, and market stability; indeed,
the control and the accees to resources such as oil and gas have historically shaped strategies of power and
dependence among States (Merino Garcia and Martinez Pérez, 2024). Nevertheless, this energy order is
undergoing an accelerated reconfiguration driven by global decarbonization targets, which require a significant
reduction in CO, emissions of around 45% by 2030 through the progressive replacement of fossil fuels with
renewable energies and innovations such as green hydrogen (Perd Energia, 2024). This process, far from
eliminating geopolitical tensions, redefines them, giving rise to a new scenario in which competition for critical
minerals and clean technologies replaces the traditional dispute over hydrocarbons, shaping what some authors
refer to as the transition toward a “decarbonization consensus” in a multipolar world (Bringel and Svampa, 2023).

Under this premise, in the city of Huanuco, the instability of the energy resource is not merely a matter of prices
but rather a structural energy security problem. Any fluctuation in the production of the countries Any fluctuation
in the production of the member countries of the Organization of the Petroleum Exporting Countries (OPEC)
or the imposition of international sanctions has a direct and severe impact on local supply in districts such as
Amarilis and Pillco Marca (Instituto Peruano de Economia [IPE], 2026). In the regional context, this dependence
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takes on critical dimensions of logistical and economic vulnerability, as hydrocarbons must be transported from
storage facilities located on the coast, such as the Conchan Refinery, through the Central Highway, a corridor
highly exposed to disruptions. This route, vulnerable to climatic and social factors, increases freight costs and
jeopardizes the continuity of supply. In 2026, this instability becomes evident: the configuration of domestic prices
is severely affected by the increase in international market prices, driven by conflicts in the Middle East and dollar
volatility. This fragility is exacerbated when the price of a barrel of crude oil exceeds one hundred dollars, which
immediately translates into an increase in the prices of essential goods and highlights the “umbilical cord” that
still links our economy to oil (Diario Ahora, 2026).

Faced with this risk scenario, there is an urgent need to diversify the energy matrix toward renewable sources
in order to reduce exposure to global crises. In this context, Hudnuco has begun to explore, albeit incipiently, the
use of renewable resources, highlighting the hydropower potential of the Huallaga River basin and the development
of reforestation projects for bioenergy purposes (Carrion Mogollon, 2018). Various studies emphasize that this
lignocellulosic biomass can be transformed into energy through processes such as combustion, gasification, or
biofuel production, thereby contributing to the reduction of greenhouse gas emissions and the strengthening of
rural economies (Rusch et al., 2021). In this context, Huanuco has begun to explore, albeit incipiently, the use
of renewable resources, highlighting the hydropower potential of the Huallaga River basin and the development
of reforestation projects for bioenergy purposes (Carrion Mogollon, 2018). Various studies emphasize that this
lignocellulosic biomass can be transformed into energy through processes such as combustion, gasification, or
biofuel production, thereby contributing to the reduction of greenhouse gas emissions and the strengthening of
rural economies (Rusch et al., 2021). In this context, the incorporation of bamboo into regional strategies not only
promotes energy security but also drives circular economy models and the transition toward cleaner and more
resilient energy matrices (Evans et al., 2010; Gobierno Regional Huanuco, 2020). Although the impact of these
initiatives is still incipient, strengthening them is essential to mitigate climate change and develop sustainable
energy projects, supported by the use of specialized technologies and the implementation of adequate infrastructure
to ensure energy supply for both the industrial sector and the population (Rojas, 2024).

To mitigate dependence on hydrocarbons, it is proposed to implement municipal ordinances that incentivize
the use of renewable energy through tax benefits, such as the reduction of municipal service fees and the
simplification of licensing procedures for microgeneration projects (Ministerio de Energia y Minas (MINEM), 2026).
In parallel, coordination with the Regional Government should prioritize the completion of the 3,500 m2 natural gas
plant, whose demand study, scheduled for March 2026, is essential for establishing a more economical backup
energy matrix with a lower environmental impact (Gobierno Regional Huanuco, 2026). Likewise, the adoption
of solar panels is presented as one of the most viable and rapidly implementable alternatives, considering that
the costs of photovoltaic kits in the Peruvian market have reached historically competitive levels, allowing for
shorter investment payback periods in both urban and rural areas. In addition, the use of residual agricultural and
livestock biomass through anaerobic biodigesters makes it possible to generate biogas and organic fertilizers in
areas such as Santa Maria del Valle (ComUnidad, 2021). Similarly, harnessing the hydropower potential of the
Huallaga River through the implementation of small hydroelectric power plants constitutes a viable alternative for
strengthening energy security in the city of Huanuco, by enabling decentralized and sustainable electricity generation,
in accordance with the country's energy diversification policies (MINEM, 2023). Finally, the implementation of
hybrid micro-wind systems in the high-Andean areas of Amarilis and Pillco Marca represents a technically viable
solution to guarantee electricity supply in rural institutions, increasing regional energy resilience in the face of
climate variability and dependence on external sources (Alonso, 2019).

Consequently, the energy transition in Huanuco should be implemented through an integrated management
model that combines energy audits, the technical utilization of solar radiation, and the efficient use of residual
biomass, together with a cross-cutting university educational approach that directs research toward the development
of clean technologies adapted to local geographical and socioeconomic characteristics. This systemic approach
not only makes it possible to optimize the use of available energy resources but also to strengthen scientific and
technological capacities within academia, contributing to a sustainable and context-specific transition (United
Nations Educational, Scientific and Cultural Organization [UNESCOQO], 2021).
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Ultimately, monitoring external markets is no longer merely a technical exercise but has become an early
warning tool; in this scenario, environmental protection in Huanuco has ceased to be merely an ethical imperative
and has become a fundamental strategy for economic survival.

“Frente a la crisis global, respuesta local: diversificar hoy para no detenernos mafiana”.

In the face of the global crisis, a local response: diversify today to let's not stop tomorrow.
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