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Manabí is a province with great potential, either in the agri-food sector or in 
the renewable generation of energy. However, the limitations inherited from 
traditional development models prevent achieving the sustainable 
development of this territory. This paper proposes a development model at the 
local level, aimed at achieving equity and, through the use of renewable energy 
sources and other potentials present in specific territories, to improve the 
quality of life and reduce the risks of societies present there. Through 
geographic information systems, it was possible to generate and display on 
maps information related to the energy demand at the provincial and cantonal 
levels, as well as the province's energy behavior considering the population 
density. 
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1.  Introduction 
 

Planning is essential in local development. The decision-making authorities must ensure the use of the natural 
resources and endogenous potential of the communities, through the organization of the financial resource, mainly. 

Due to global pollution processes, caused mainly by the origin and use of energy, among other aspects, the 
international community is advocating local development. The potential studies of a specific territory and the possible 
beneficiary populations are an important starting point to achieve local development. Thus, communities become the 
main actors in this process (Cedeno et al., 2017; Chilán et al., 2018; Gamez et al., 2017). 
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The planning and territorial planning are an instrument of transparency. It can has used as an administrative tool, 
providing the technical possibilities for intervention in the territory (Rodríguez et al., 2017). They also allow 
determining the different parameters that, in energy matters, affect each territory. In this way, it has sought that the 
decision making regarding the usable natural resources tends to improve the efficiency and, therefore, the use of these 
resources. This approach is not only valid for renewable sources; but also for the implementation of investments related 
to the exploitation of fossil fuels and the evaluation of their environmental impacts (Meza et al., 2018; Perez 2017). 

The relationship and integration of renewable energies to the processes of planning and territorial ordering arise 
from a need, to have developed strategies, with a comprehensive perception, improving the living conditions of the 
population and the development of the territories (Irusta, 2016). 

The close link between environmental and energy issues has supported by local discourses and international 
agreements that address their comprehensive treatment in various spheres and territorial scale. The inclusion of 
environmental and energy issues in the development of public policies is considered a strategy and demand for 
increasingly prospective and effective planning processes. In this sense, renewable energies and energy efficiency 
measures emerge as a viable response to change (Belmonte et al., 2009). 

The province of Manabí is an area rich in agricultural products and has the largest coastal area of Ecuador. These 
characteristics make it a territory rich in different types of waste, coming from the productive and industrial processes 
(Daily The Telegraph, 2016).  

The Constitution of the Republic of Ecuador, in its Art. 413.-, states: "The State will promote energy efficiency, 
the development and use of environmentally sound and healthy practices and technologies, as well as renewable, 
diversified, low impact energies, and that they do not put at risk food sovereignty, the ecological balance of ecosystems 
or the right to water " (Constituent Assembly, 2008). 

Given that Ecuadorian laws, seek to promote sustainable development. In the 2014 Annual Operative Plan of the 
provincial government of Manabí, the vision of manzanitas has proposed to convert the province into a center of 
connectivity, maritime and air transfer of the South Pacific, greater fishery, agricultural, artisanal and tourist producer 
of the Ecuadorian coast. Provider of energy and water resources for the region, promoter of social inclusion and rescue 
of the Manabí cultural identity, in harmony with nature for Good Living and its social integration and policy (GADP, 
2014). In this plan, it is planned to offer the necessary energy resources to enhance the proposed development, but 
most of the energy produced in the province comes from fossil fuels (MEER, 2014).  

In Manabí, the diversification of energy sources is limited, despite the fact that this territory has renewable natural 
resources that have exploited through power generation systems connected to the grid, thus improving the quality of 
the electricity supply, or through isolated systems, in function to achieve the total electrification in the territory of the 
province. In this context, one can work with a single type of renewable energy source or, through hybrid systems, 
combine the potentials, mainly to supply rural areas (Rodríguez et al., 2015). 

The current energy scheme needs to has restructured, especially in rural areas. The diversification of energy sources 
and distributed generation must be the axis of this restructuring. In this way, it would substantially improve the quality 
of service, efficiency and the reduction of losses. The goal of adequately combining the technical options available at 
the territorial level, taking advantage of indigenous sources and favoring the preservation of natural resources and 
environmental respect, would be achieved (Rodríguez et al., 2017). 
 
2.  Materials and Methods 

 
Based on the premise that the province of Manabí is one of the main contributors to the agri-food sector of Ecuador. 

That its potential for solar radiation is high, that it is one of the provinces with the highest poverty rates and that it has 
limitations in the provision of basic services to its population, deductive and analytical-descriptive methods have used 
to interpret. The province's energy potential and the role that local development takes in the equitable progress of the 
territories and the improvement of the conditions of life of the Manabí society, from the use of renewable energy 
sources. 
 

3.  Results and Discussions 
 

Renewable energy sources in the province of Manabí  

 

The main source of energy in the province of Manabí is solar radiation. Currently, it has known that solar radiation 
that affects the Manabí territory is equivalent to half a liter of oil per square meter per day, considering the conversion 
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capacity of silicon cells in photovoltaic panels. There are technologies, such as the aforementioned panels, that make 
it possible to take advantage of this resource efficiently. In addition, by not needing fossil fuels, generation through 
photovoltaic panels is free of COemissions2. 

In addition to the solar potential that, in general terms, is present throughout the province, there are also defined 
sites that have the potential to generate wind and hydraulic energy. Exploit these potentials chasing through distributed 
generation, solving the lack of electric service in many rural territories of the province. 

Another important potential is that of biomass. In the province are located plantations that have used, as a crop or 
through their products or waste, to produce biofuels and generate energy. In terms of energy, the most important 
plantation is that of the pinon (Jatropha curcas) whose fruits are extracted biodiesel of good energy quality that meets 
10% of the generation of the Galapagos Islands (IICA, 2015).  

The cultivation of Jatropha curcas protects and preserves the soil. It can be grown anywhere in the province since 
it can grow on any type of terrain, including sandy and stony soils. Its deciduous leaves constantly enrich the soil, 
making it more fertile. It is a plant with a tropical and subtropical climate, although it can withstand low temperatures. 
It requires little water and resists long periods of drought, defoliation to reduce perspiration. All these characteristics 
make pinion an attractive crop for the massive production of biofuel. 
Figure 1 shows a map of the province of Manabí with the parishes where pine nut seeds are currently collected for 
biofuel production. 

 
Figure 1. Parishes where seeds are grown and harvested Jatropha curcas for biofuel production (García et al., 2017). 
In studies carried out in 2016, it was possible to verify that the province of Manabí is the largest area dedicated to 
agricultural work; with 765,625 ha dedicated to cultivated and natural pastures (INEC, 2016). According to this same 
source, the cattle lead the livestock sector with 4.13 million heads, being the third province in rice production, second 
producer of corn, with an annual banana production that represents 39.76% of all the country, besides having teak and 
cane. Transform all these lines contribute to the generation of waste that has into some type of energy. In addition, 
domestic solid waste that has burned or buried today can also have considered as a possible source of energy generation. 
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Proposed model for local development  

 

Assessing has dispersed resources available in the territory; it is possible to propose a strategy to achieve energy 
sustainability through the introduction of a local development model that encourages the use of the territory's energy 
resources.   

The development models that have traditionally been applied, despite having contributed to the progress of society, 
have not managed to solve the phenomenon of poverty, lack of equity, access to quality educational and health services 
for more than 30 years. % of the world population, a phenomenon that does not escape Ecuador and especially the 
province of Manabí, which classifies it as one of the poorest territories in the country. 

Currently, the new poverty lines bring the number of poor people to approximately 3,400 million, from 760 million 
under the old World Bank measure. In other words, poverty, far from diminishing, shows a tendency to increase. 
Nearly half of the world's population lacks comprehensive access to basic health services; 1.1 billion people do not 
have access to quality energy services; 58 million children between 6 and 11 years old are out of school; 663 million 
people do not have access to drinking water and in Latin America, they are 37 million. The United Nations (UN) 
estimates that, in the world, some one billion people live in slums, in an environment where crime and drug addiction 
have presented. These evils are gaining more and more space, coming to recognize by the UN itself that in the current 
conditions there is a direct relationship between development and environmental pollution. All this shows that it would 
be very difficult to achieve the sustainability of development, clinging to the traditional models of social progress.  

The proposed new development model was based on the use of endogenous resources, the decentralization of 
planning processes and the allocation of resources, considering it as a process that must have carried out from the 
bottom up, although it considers the coexistence with certain elements of the traditional development scheme.  

In this way, the local development model was based on a system where the factors of the locality are empowered 
by the social destiny of its territory, its natural resources and the government provides all the support for the system to 
has carried out in a harmonious way with the strategic interests of the country's development. Community social groups 
plan the management of endogenous resources, thus achieving the opening of new production capacities and the 
aggregation of values to traditional production, which becomes a powerful potential for generating new jobs, improving 
activity economic, improvement of the small energy company with the emergence of new alternative industries that 
take advantage of the resources of the community.  

These results allow them to maintain a favorable environment for the transfer of knowledge and technology, and 
new institutions can emerge at the local level that will have closely linked to community development and respond to 
the use of endogenous resources. 

With the proposed results, it would be possible to improve the quality of life and with it, the increase in the degree 
of social welfare, the dependence on the outside has reduced and an advantageous exchange between the localities can 
have achieved.  

At the same time, growth and job creation can have achieved, reinforcing the collective spirit, the social culture 
and the preservation of the environment. Figure 2 shows the model for energy decentralization within the framework 
of sustainable local development. 

 

 
Figure 2. Model for energy decentralization and sustainable local development 
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The incorporation of environmental variables and integration into the decision-making process for energy 
management imposes a requirement to move towards the decentralization of the processes of study and 
experimentation, aimed at the full development of the territories, establishing and consolidating the administrative 
competence for territorial proposals within the framework of local development. 

The basic objective of decentralization policies is to ensure that localities can take charge of the destination of 
resources, under criteria of energy and food self-sufficiency, putting local interests at stake; but without contradicting 
the macro objectives of a sustainable and integrated national development. The aim is to introduce new spatial planning 
schemes, for which the criteria of sustainable development are fundamental in the short, medium and long term. These 
schemes can benefit from the use of Geographic Information Systems. 

The province of Manabí is among the provinces of Ecuador that have the highest per capita energy consumption. 
Figure 3 shows two maps elaborated on a chromatic scale, which allow comparatively appreciate: in "B" the ratio of 
the per capita electricity consumption of the province of Manabí in relation to the rest of the provinces of the country 
and in "A" the ratio of per capita electricity consumption in the cantons of the province. 

 

A  
Figure 3. Maps of the ratio of per capita electricity consumption in Ecuador (B) and in the province of Manabí (A).  

 
It can have seen that the province of Manabí is among the three provinces with the highest per capita electricity 
consumption in the country and that at the province level. The highest per capita consumption of electricity is 
concentrated in three municipalities: Portoviejo, where the capital city is located; Manta, which is a port city with an 
important industrial component; and Chone. In these municipalities, the highest levels of demand are also concentrated. 
If we compare the demand levels with the population density of the province, we will notice that, as shown in the map 
of figure 4, in the Manta and Portoviejo cantons, where the highest population density is concentrated, there is the 
greatest demand of energy.  

(A) 

(B) 
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Figure 4. Population density by cantons in the province of Manabí 

 
The analysis carried out previously shows the close relationship that exists between the population density, the demand 
and the consumption of electrical energy, but when speaking of local development in the energy area. One should think 
about the endogenous resources that the localities have, which they can has used to reduce oil consumption and at the 
same time contribute to preserving environmental conditions. 

 
4.  Conclusion 

 
The investigation showed that the province of Manabí has sufficient availability of renewable energy sources to 

sustain its energy development in the use of its natural resources. It was determined that, for the province of Manabí, 
it will be very difficult to achieve the sustainability of development from the traditional models of economic and social 
progress, being necessary to undertake the gradual and progressive introduction of local development models, in such 
a way that reduces dependence on the outside, although for certain activities it is considered. 

The need for support from the Ecuadorian state in order to get the province of Manabí to undertake the introduction 
of local development models in the energy profile has highlighted. The realization of the territorial planning process 
from the local level can contribute to the adequate use of endogenous resources, reduce the dependence of some 
territories to others, unleash the culture of energy entrepreneurship, stimulate small business, promote social and 
solidarity cooperation, increase the equity, reduce poverty, raise environmental protection and ensure the good living 
of Ecuadorian society. 
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