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Abstract
This research delves into the intricate landscape of sustainable energy adoption in Awka, Nigeria, with a par-

ticular emphasis on evaluating the suitability of implementing the Finnish system of electricity production. In
the heart of this burgeoning city, the pressing challenges of waste management loom large, impacting both
the environment and public health. The critical need for waste management improvement forms a core facet

of this study. The study was commissioned by Savonia University of Applied Sciences.

Quantitative research was conducted to analyse the question raised in course of this study, it was carried
out momentarily and randomly in the span of one year. The aim was to accurately obtain a statistical analy-
sis of the general community's views, preferences, and socioeconomic characteristics through the 137 locals

who responded in participation to the research survey.

The study findings uncovered a promising perception among respondents regarding the applicability of the
Finnish system to meet Awka's burgeoning energy needs. Respondents believed that this system aligns har-
moniously with the city's development goals, with existing infrastructure poised to support its implementa-
tion. The research also highlighted the potential economic and environmental dividends that may be reaped
from adopting the Finnish system. Respondents expressed optimism that this transition can lead to a reduc-

tion in emissions, facilitate job creation, and bring about economic prosperity for Awka.

In the quest for sustainable and progressive energy solutions, this study provided a valuable roadmap for
Awka, environmental stewardship, and the realization of socio-economic aspirations. The research serves as
a cornerstone for Awka's journey towards a more sustainable and prosperous future, characterized by clean-

er energy, reduced environmental impact, and economic growth.
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1 INTRODUCTION

1.1  Background to the study

The utilization of waste in energy production has emerged as a transformative solution to the increasing
energy demands and mounting environmental concerns facing numerous regions worldwide. Waste-to-
energy technologies offer a promising avenue to simultaneously address two pressing challenges: the ef-
ficient management of waste and the generation of sustainable electricity. As the world grapples with the

consequences of unsustainable waste disposal practices and the urgent need for cleaner energy sources,
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this research embarks on a comprehensive exploration of the potential of adopting the Finnish system of

electricity production in Awka, Nigeria, as a practical case study to resolve these issues.

The management of municipal solid waste has become a critical concern in many regions, especially in
developing countries like Nigeria. In Eastern Nigeria, for instance, the challenges associated with waste
management are multifaceted, encompassing issues related to collection, disposal, and environmental
implications. In this regard, the World Bank (2021) reports that improper waste management practices in
Nigeria, including open dumping and burning, have given rise to environmental degradation, air pollution,
and health risks. This situation is exacerbated by the exponential population growth and urbanization in
Eastern Nigeria, leading to increased waste production and associated challenges (Ogbonnaya et al.,

2019).

Simultaneously, the region faces a chronic energy crisis characterized by power shortages, erratic supply,
and environmental pollution due to the over-reliance on fossil fuels, especially oil and natural gas (World
Bank, 2021). While Nigeria is endowed with abundant energy resources, such as oil and natural gas,
these resources are finite and have raised significant environmental concerns. The extraction and utiliza-
tion of these fossil fuels contribute to greenhouse gas emissions and global warming, with potentially
devastating consequences for the climate (Akinwumi et al., 2019). Thus, there is a pressing need to ex-
plore alternative and sustainable energy sources that reduce the dependence on finite fossil fuels and

curb environmental degradation.

In this context, the application of the Finnish system of electricity production in Awka, Nigeria, emerges
as an intriguing prospect. Finland has gained international recognition for its efficient waste management
practices and sustainable energy production models, particularly through technologies like waste-to-
energy incineration and biomass power plants (Gebremariam et al., 2018). Finland's experience in inte-
grating waste management and energy production has not only proven to be environmentally friendly but

also economically viable (Kuisma et al., 2021).

This case study seeks to investigate the feasibility and potential benefits of implementing the Finnish sys-
tem of electricity production in Awka, Nigeria. The research is driven by the central objective of address-
ing the interrelated issues of waste management and energy generation. By evaluating the local applica-
bility, environmental impacts, and economic viability of this system, it aspires to provide valuable insights
into a sustainable solution to the energy crisis in Eastern Nigeria while simultaneously tackling waste

management challenges. Furthermore, the research recognizes that the application of international mod-
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els to specific local contexts necessitates a nuanced understanding of the sociocultural, economic, and in-

frastructural aspects of the region (Adewale et al., 2020).

The case study in Awka, Nigeria, serves as a practical illustration of the potential of the Finnish system in
a developing country context, where waste management issues and energy deficits coexist. This investi-
gation encompasses a holistic analysis of the challenges associated with traditional waste management
practices, the energy needs of the region, and the lessons that can be learned from Finland's waste-to-

energy and sustainable energy production initiatives.

In conclusion, the use of waste in energy production, as exemplified by the Finnish system, is a contem-
porary solution with the potential to alleviate the pressing challenges of waste management and energy
deficits in regions like Eastern Nigeria. As I delve into the details of this case study, I aim to shed light on
the viability of adopting this model in a localized context and explore the broader implications for waste-
to-energy solutions on a global scale. The study encompasses economic, environmental, and social di-
mensions, with the ultimate goal of contributing to the development of sustainable and efficient energy

systems in regions facing similar challenges worldwide.

1.2  Statement of the problem

The utilization of waste in energy production is an increasingly researched and relevant topic, offering a
promising solution to address the energy demands and environmental challenges facing many regions,
including Eastern Nigeria (Adewale et al., 2020). In these areas, waste management has become a press-
ing issue, leading to environmental degradation and public health concerns (Ogbonnaya et al., 2019).
Meanwhile, the escalating demand for electricity calls for innovative and sustainable energy generation
methods, with many regions still heavily reliant on fossil fuels, contributing to greenhouse gas emissions

and climate change (World Bank, 2021).

Eastern Nigeria, in particular, grapples with inadequate waste management systems and a persistent en-
ergy crisis (Ikechukwu et al., 2021). This energy crisis is characterized by power shortages, erratic sup-
ply, and rising environmental pollution due to the over-reliance on traditional fossil fuels (World Bank,
2021). Despite Nigeria's abundant energy resources, such as oil and natural gas, these finite resources

not only face depletion but also contribute to environmental degradation (Akinwumi et al., 2019).

The adoption of the Finnish system of electricity production in Awka, Nigeria, presents itself as a potential
solution to these challenges (Gebremariam et al., 2018). Finland has demonstrated expertise in efficient

waste management and sustainable energy production, utilizing technologies like waste-to-energy incin-
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eration and biomass power plants (Kuisma et al., 2021). Therefore, this case study aims to explore the
feasibility and advantages of implementing the Finnish system in Awka, Nigeria, with a focus on local
adaptability, environmental consequences, and economic viability. The research seeks to provide valuable
insights into a sustainable resolution for Eastern Nigeria's energy crisis while addressing waste manage-

ment concerns.

1.3 Research objectives

To assess the feasibility and potential benefits of implementing the Finnish system of electricity produc-

tion in Awka, Nigeria.

Specific objectives:

i. To identify the key waste management challenges in Awka, Nigeria.

ii. To determine if the Finnish system of electricity production is suitable for implementation in Awka.

iii. To assess the potential environmental and economic impacts of adopting the Finnish system in Awka.

1.4 Research question

i What are the primary waste management challenges in Awka, Nigeria?

ii. Is the Finnish system of electricity production suitable for implementation in Awka?

iii. What are the potential environmental and economic impacts of adopting the Finnish system in Awka?

1.5 Research hypothesis

The significance of the study lies in its potential to address critical challenges related to waste manage-
ment and energy production in Awka, Nigeria, and potentially serve as a model for similar regions facing
similar issues. By evaluating the feasibility and benefits of implementing the Finnish system of electricity

production, this study aims to make several important contributions.

Firstly, the study addresses pressing waste management challenges in Awka. Understanding the specific
waste management issues in the region (Hypothesis 1) is essential to identify the root causes and poten-
tial solutions. The significance here lies in improving the living conditions of the local population by miti-

gating environmental degradation and health hazards associated with poor waste management practices
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(H1). By pinpointing these challenges, the research can pave the way for more effective and sustainable

waste management strategies tailored to the local context.

Secondly, the study assesses the applicability of the Finnish system of electricity production in Awka (Hy-
pothesis 2). If proven suitable (H2), this could revolutionize the region's energy landscape by providing a
cleaner and more reliable source of electricity. This not only addresses the persistent energy crisis but al-
so reduces the reliance on finite fossil fuels, thus contributing to a more sustainable energy mix. The sig-
nificance lies in the potential for energy security, economic development, and reduced environmental im-

pact.

Thirdly, by examining the environmental and economic impacts of adopting the Finnish system in Awka
(Hypothesis 3), the study seeks to contribute to broader discussions on sustainable energy solutions. If
the findings support Hypothesis 3, this could have a transformative effect on the region's environmental
health and economic stability, while providing valuable insights for other areas facing similar energy and
waste management challenges. The global significance of this research extends to the broader conversa-
tion on waste-to-energy solutions and their potential to reduce greenhouse gas emissions and foster eco-

nomic growth.

In summary, this study's significance is multifaceted. It has the potential to improve local living conditions
by addressing waste management challenges, provide a more reliable and sustainable energy source,
and contribute to global efforts to combat climate change. The findings could serve as a blueprint for re-
gions facing similar issues, ultimately making a substantial impact on environmental sustainability and

quality of life for the people of Awka, Nigeria, and beyond.

1.6 Scope of the study

The scope of this study is limited to the city of Awka, Nigeria, and specifically focuses on assessing the
feasibility and potential benefits of implementing the Finnish system of electricity production to address
waste management challenges and energy production in the region. The study examines local waste
management issues, the applicability of the Finnish system in Awka, and the associated environmental
and economic impacts. It does not extend to the implementation of the Finnish system itself, and its find-

ings are specific to the Awka context.

1.7 Limitations of the study

Every research endeavor carries inherent limitations that need to be acknowledged to provide a transpar-

ent and credible assessment of its findings. In the context of this study, which assesses the feasibility of
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implementing the Finnish system of electricity production in Awka, Nigeria, there are several important

limitations that should be considered:

Generalizability: One key limitation is the limited generalizability of the findings. The study is primarily fo-
cused on the specific conditions in Awka, and the feasibility and impact of the Finnish system may differ
in other Nigerian cities or regions. Therefore, the recommendations and insights derived from this study
should be cautiously applied to other contexts.

Data Availability: The accuracy and comprehensiveness of the study depend on the availability and quali-
ty of data. Data related to waste management, energy production, and environmental impacts may not
be readily accessible or may be subject to data limitations. These constraints could affect the depth of
the analysis and the completeness of the conclusions.

Socioeconomic Factors: The study acknowledges that socioeconomic factors, such as income levels, edu-
cation, and local governance, play a significant role in the adoption of sustainable energy systems. These
factors could impact the feasibility and effectiveness of the Finnish system. However, the study does not
delve deeply into these socioeconomic aspects due to limitations in resources and scope.

Implementation Challenges: Assessing the feasibility of the Finnish system does not guarantee its suc-
cessful implementation. The study focuses on evaluating the potential, but it does not address the specif-
ic challenges and barriers that may arise during the practical implementation of the system, which would
require a separate and more detailed study.

Time Constraints: The research is conducted within a specific time frame. Consequently, it may not cap-
ture the long-term effects and changes that could result from implementing the Finnish system in Awka.
A comprehensive understanding of the system's impact may require ongoing monitoring and evaluation
beyond the scope of this study.

External Factors: External factors, such as changes in government policies, economic conditions, and
global energy trends, can significantly influence the viability and outcomes of energy projects. These fac-
tors are beyond the control and prediction capabilities of this study and may impact the applicability of its

findings in the future.

In summary, while this study contributes valuable insights into the potential benefits of the Finnish sys-
tem of electricity production in Awka, Nigeria, it is essential to recognize these limitations. Awareness of
these constraints allows for a more nuanced interpretation of the study's results and encourages further
research and consideration of the broader contextual factors that may affect the implementation of sus-

tainable energy solutions.
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1.8 Definition of terms

To ensure clarity and understanding in the context of the study, it is essential to provide definitions for
key terms and concepts. Here are some definitions of terms and concepts that are of utmost relevance to

this research:

Waste Management: The systematic handling, collection, transport, recycling, and disposal of waste ma-
terials, with the goal of minimizing environmental impacts and health hazards associated with waste.
Waste-to-Energy (WtE): A process that converts non-recyclable waste materials into usable energy
forms, such as electricity or heat, through methods like incineration, gasification, or anaerobic digestion.
Sustainable Energy Production: The generation of energy in a manner that minimizes negative environ-
mental, economic, and social impacts, promoting long-term environmental and economic well-being.
Finnish System of Electricity Production: Refers to the comprehensive approach adopted by Finland in
generating electricity, which often includes a significant contribution from waste-to-energy facilities, bio-
mass power plants, and renewable energy sources.

Feasibility: The practicality and likelihood of successfully implementing a project or system, considering
factors like technical, economic, social, and environmental aspects.

Environmental Impact: The effects, both positive and negative, that the implementation of a system or
project has on the natural surroundings, including aspects such as air and water quality, biodiversity, and
climate change.

Economic Viability: The financial sustainability and profitability of a system or project, considering factors
like capital costs, operational expenses, and potential revenue or cost savings.

Local Applicability: The extent to which a system or project can be effectively adapted and integrated into
the specific conditions and needs of a particular geographical area, in this case, Awka, Nigeria.

Energy Crisis: A situation characterized by insufficient or unreliable access to electricity and energy
sources, often resulting in power shortages and economic constraints.

Socioeconomic Factors: Refers to the social and economic conditions, such as income levels, education,

and local governance, that can influence the acceptance and success of sustainable energy projects.

2 LITERATURE REVIEW

The literature review is a pivotal component of any research study, providing a comprehensive under-
standing of the existing body of knowledge and its relevance to the research at hand. In this section, the

purpose and significance of the literature review within the context of this study is introduced, which as-
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sesses the feasibility and potential benefits of implementing the Finnish system of electricity production in
Awka, Nigeria. Through this review, a solid foundation for the research by elucidating how prior studies,
findings, and theoretical frameworks contribute to understanding the study's research questions are es-

tablished.

The primary purpose of this literature review is to explore the wealth of information available in the aca-
demic and professional realms that pertains to waste management, sustainable energy production, and
the challenges faced by regions like Awka, Nigeria. The study aims to bridge the gap between the theo-
retical understanding of waste-to-energy technologies and the practical applicability of such models in re-
al-world settings. As such, this literature review acts as a compass, guiding us through the landscape of
existing knowledge and insights, helping us discern the paths that have been traversed and those that

remain unexplored.

One of the defining aspects of this research is its location-specific focus on Awka, Nigeria. Awka, the
capital city of Anambra State, faces unique waste management and energy production challenges that
necessitate a context-specific examination. By examining the existing literature, I aim to uncover insights
and lessons learned from other regions facing similar issues. This knowledge will serve as a valuable ref-
erence point for this study, allowing us to determine the relevance and adaptability of established mod-

els, such as the Finnish system of electricity production, to the Awka context.

The literature review also plays a critical role in delineating the theoretical framework that guides this re-
search. By synthesizing existing theories and concepts related to waste management, sustainable energy
production, and socioeconomic factors affecting the adoption of green technologies, a robust foundation
can be established. This theoretical framework provides a conceptual structure with which the empirical

data will be analysed and draw meaningful conclusions.

Moreover, this literature review aims to demonstrate the significance of this research within the broader
academic and practical discourse. By identifying the existing gaps, challenges, and opportunities in the
literature, the contributions this study is poised to make can be highlighted. These contributions encom-
pass the potential for more effective waste management, sustainable energy production, and socioeco-

nomic development, not only in Awka but also in other regions facing similar challenges.

As you navigate through the body of existing literature, you will uncover valuable insights into the waste
management challenges in Awka, the various waste-to-energy technologies, sustainable energy produc-

tion models, and the socioeconomic factors influencing energy adoption. The findings from the reviewed
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literature has helped in formulating hypotheses and research questions that drive the empirical investiga-
tion. The synergy between the theoretical framework and empirical research is instrumental in providing
a holistic understanding of the feasibility and benefits of implementing the Finnish system in Awka, Nige-

ria.

In the subsequent sections of this literature review, we delve into the specifics of waste management
challenges in Awka, waste-to-energy technologies, sustainable energy models, socioeconomic factors,
and the applicability of the Finnish system in this context. By synthesizing the relevant literature, I aim to
illuminate the path forward in this research and lay the groundwork for an empirical exploration that

seeks to address waste management and energy production issues in Awka, Nigeria, and beyond.

3 CONCEPTUAL FRAMEWORK

3.1 Waste management challenges in Awka, Nigeria

Waste management is a critical issue worldwide, and Awka, the capital city of Anambra State in Nigeria,
is no exception. This section of the literature review delves into the existing body of knowledge regarding
the waste management challenges specific to Awka, Nigeria. It seeks to understand the key issues relat-
ed to waste collection, disposal, and the significant environmental and health implications, as illuminated

by previous research, studies, and reports.

Awka, like many urban areas in Nigeria, grapples with a growing population and the associated surge in
waste generation. This section aims to provide a comprehensive analysis of the waste management is-

sues in the city, grounded in previous academic and practical work.

3.1.1 Waste generation and collection challenges

The existing literature on waste management in Awka highlights several critical challenges associated
with waste generation and collection. Studies have consistently shown that the city's rapid urbanization
and population growth have led to increased waste production (Ikechukwu et al., 2021). An increase in
population directly translates to higher volumes of waste generated, placing additional strain on the al-

ready overwhelmed waste management infrastructure.

Ogbonnaya et al. (2019) emphasize that the inadequate waste collection services are among the primary
challenges faced by the city. Inadequate coverage, irregular collection schedules, and insufficient num-

bers of waste collection points have resulted in improper waste disposal practices, such as open dumping
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and burning. These practices are not only unsightly but also pose significant environmental and health

hazards (Ogbonnaya et al., 2019).

Furthermore, the inefficiency of waste collection and transportation systems contributes to waste piling
up in urban areas, increasing the risk of disease transmission, air pollution, and the contamination of wa-
ter sources (Adewale et al., 2020). The failure to promptly and adequately collect waste not only leads to

adverse health effects but also perpetuates a vicious cycle of environmental degradation.

3.1.2 Environmental and health implications

The environmental and health implications of poor waste management in Awka, Nigeria, have been well-
documented in the literature. Open dumping and uncontrolled waste burning are widespread practices
and have been shown to contribute to air and water pollution. These practices release a variety of harm-
ful pollutants, including particulate matter, heavy metals, and toxins, into the environment (Adewale et

al., 2020).

Adewale et al. (2020) highlight the direct consequences of these practices, which include deteriorating air
quality, the contamination of soil and water resources, and the proliferation of disease vectors. The re-

lease of greenhouse gases from waste burning also exacerbates the global problem of climate change.

Moreover, Ogbonnaya et al. (2019) stress the adverse health effects on the local population living in
proximity to poorly managed waste sites. Residents are exposed to health risks, including respiratory ill-
nesses, skin conditions, and gastrointestinal disorders, due to the inhalation of pollutants from burning

waste and the consumption of contaminated water and food.

The literature underlines the urgency of addressing waste management challenges in Awka to mitigate
these environmental and health consequences. The inefficiencies in the waste collection and disposal sys-
tems not only harm the well-being of the population but also have long-term repercussions on the city's

environmental sustainability.

3.1.3 Community awareness and behavior

Community awareness and behavioral aspects related to waste management are also explored in the lit-
erature. The success of waste management systems is intricately tied to the behaviors and practices of
the local population. Research indicates that a lack of awareness and knowledge about proper waste dis-
posal and recycling practices contributes to the persistence of poor waste management habits (Ogbon-

naya et al., 2019).
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Education and public awareness campaigns have been suggested as potential solutions to promote re-
sponsible waste management behaviors. The literature highlights the need for targeted educational initia-
tives to inform the population about the environmental and health impacts of improper waste disposal

(Adewale et al., 2020).

Additionally, research points to the importance of involving communities in waste management initiatives,
potentially through the establishment of community-based organizations or waste management coopera-
tives. These approaches can empower communities to take ownership of waste management practices

and foster a sense of responsibility for keeping their environment clean (Ikechukwu et al., 2021).

In conclusion, the literature review of waste management challenges in Awka, Nigeria, underscores the
pressing issues related to waste collection, disposal, and their significant environmental and health impli-
cations. The research suggests that the city faces challenges due to rapid urbanization, inadequate waste
collection services, and improper waste disposal practices. These challenges have led to environmental
degradation, air and water pollution, and health risks for the local population. The literature also empha-
sizes the importance of community awareness and behavioral change in addressing these challenges, un-
derlining the need for education and community involvement to improve waste management practices in
Awka. The insights garnered from existing studies on waste management challenges are pivotal in under-
standing the context and setting the stage for this research into the feasibility of adopting the Finnish
system of electricity production in Awka, which aims to provide sustainable solutions to these pressing is-

sues.
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3.2 Waste-to-energy technologies

Figure 1. Waste-to-energy technologies (Woima Corporation, 2023)

Waste-to-energy (WtE) technologies have gained prominence as sustainable solutions for addressing the
dual challenges of waste management and energy generation. These technologies hold the potential to
convert non-recyclable waste materials into valuable energy forms, such as electricity and heat, while re-
ducing the environmental burden of waste disposal. This section explores the existing literature on waste-
to-energy technologies, specifically incineration, gasification, and anaerobic digestion, and highlights the

environmental benefits and challenges associated with these processes.
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3.2.1 Incineration

Figure 2. Inceneration technology (Woima Corporation 2022)

Incineration, a well-established waste-to-energy technology, involves the controlled burning of waste ma-
terials at high temperatures. The heat generated during incineration is typically harnessed to produce
electricity or heat. Incineration has been a subject of extensive research, and the literature provides val-

uable insights into its operation and associated environmental aspects.

Incineration offers several advantages, as outlined in the literature. It reduces the volume of waste, min-
imizing the need for landfill disposal (Chiemeka & Madu, 2017). Additionally, incineration can provide a

reliable source of electricity, contributing to energy security (Mekonnen & Agblevor, 2019).
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Figure 3. Process of sustainable incineration Waste-to-energy technology (Ecomaine 2024)

However, incineration is not without its challenges. The literature suggests that emissions from incinera-
tion processes, including the release of pollutants and greenhouse gases, are a matter of concern (Me-
konnen & Agblevor, 2019). Moreover, the high capital costs of incineration plants and public apprehen-

sion about emissions have made their implementation contentious (Chiemeka & Madu, 2017).

3.2.2 Gasification

Gas Purification System

Figure 4. Gasification as a waste-to-energy technology

Gasification is an alternative waste-to-energy process that converts solid waste into a synthetic gas, known
as syngas. The syngas can then be utilized for power generation or the production of fuels and chemicals.

Existing literature provides a comprehensive understanding of the gasification process and its environmental
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Gasification is recognized for its efficiency in converting a wide range of waste materials into valuable
products (Poudel et al., 2018). It offers a flexible and sustainable approach to waste management and

energy production (Poudel et al., 2018).

Nevertheless, the literature highlights that gasification is not devoid of challenges. Gasification processes
require stringent control to prevent the release of hazardous compounds and particulate matter
(Chiemeka & Madu, 2017). Additionally, the technology's high capital and operational costs can be a de-

terrent to its widespread adoption (Poudel et al., 2018).

3.2.3 Anaerobic digestion

Anaerobic digestion is a biological process that breaks down organic waste materials in the absence of
oxygen, generating biogas and nutrient-rich digestate. The literature offers comprehensive insights into

anaerobic digestion as a waste-to-energy technology.
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Anaerobic digestion is recognized for its ability to handle organic waste efficiently while producing biogas,
a valuable energy source (Kumar & Samadder, 2017). This technology is considered eco-friendly and sus-
tainable, as it can reduce the environmental impact of organic waste disposal (Kumar & Samadder,

2017).

Nonetheless, the literature notes that the success of anaerobic digestion is contingent on several factors,
including the waste composition and process optimization (Bartacek et al., 2019). Additionally, challenges
related to technology scale-up, feedstock availability, and biogas utilization may limit its widespread

adoption (Bartacek et al., 2019).

3.2.4 Environmental benefits and challenges
Waste-to-energy technologies, as highlighted in the literature, offer environmental benefits by diverting
waste from landfills, reducing greenhouse gas emissions, and providing a source of renewable energy
(Poudel et al., 2018). Incineration, for instance, helps reduce landfill usage, which can be a significant
source of methane emissions (Chiemeka & Madu, 2017). Gasification and anaerobic digestion contribute
to waste reduction, organic waste management, and biogas production (Kumar & Samadder, 2017;

Poudel et al., 2018).

However, challenges in terms of emissions and public perception have been raised (Chiemeka & Madu,
2017; Mekonnen & Agblevor, 2019). Incineration and gasification processes may release pollutants, in-
cluding dioxins and heavy metals, as well as greenhouse gases (Chiemeka & Madu, 2017; Mekonnen &

Agblevor, 2019). These emissions, if not effectively controlled, can pose environmental and health risks.
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In conclusion, the literature review of waste-to-energy technologies provides a comprehensive under-
standing of incineration, gasification, and anaerobic digestion as sustainable solutions for waste man-
agement and energy production. While these technologies offer several advantages, including waste re-
duction and renewable energy generation, they also come with challenges, such as emissions control and
high costs. By examining the existing research, critical insights into the operation and environmental as-
pects of these technologies is gained, setting the stage for the study's assessment of their feasibility and

potential benefits in the context of Awka, Nigeria.

3.3 Sustainable energy production models

The quest for sustainable energy production models has become an imperative as the world confronts
the challenges of climate change, energy security, and environmental degradation. In this section, I ex-
plore the existing literature related to sustainable energy production models, with a particular focus on
the Finnish system. The literature is examined to understand how these models contribute to reducing

greenhouse gas emissions and promoting sustainability.

3.3.1 Sustainable energy production models: An overview

The literature reveals a diverse landscape of sustainable energy production models. These models en-
compass renewable energy sources, energy efficiency measures, and waste-to-energy technologies. Sus-
tainability, in this context, relates to the generation of energy that minimizes adverse environmental im-
pacts, ensures long-term availability, and enhances economic and social well-being (Alanne & Saari,

2016).

The adoption of sustainable energy models can play a pivotal role in mitigating climate change. Research
emphasizes that renewable energy sources, such as wind, solar, and hydropower, have the potential to
reduce greenhouse gas emissions significantly (Yergin, 2020). Sustainable energy models not only reduce

the carbon footprint but also contribute to energy security and independence.

3.3.2 The Finnish system of electricity production

The Finnish system of electricity production is an exemplary model of sustainable energy production. The
literature provides insights into Finland's unique approach, which combines various renewable energy
sources, including hydropower, biomass, and nuclear energy, to generate electricity (Vesala & Lu-

ostarinen, 2019). Finland's approach is noteworthy for its environmental consciousness and efficiency.
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One of the key components of the Finnish system is the utilization of biomass as a renewable energy
source. Research highlights the sustainable forest management practices that underpin this system, en-
suring a constant and renewable source of biomass (Savolainen et al., 2018). Biomass not only reduces

greenhouse gas emissions but also contributes to rural employment and economic development.

Moreover, the Finnish system's emphasis on nuclear energy is seen as an effective means of reducing
carbon emissions. The literature suggests that nuclear energy provides a reliable, low-carbon source of

electricity, contributing to both energy security and environmental sustainability (Kuisma et al., 2021).

3.3.3 Reducing greenhouse gas emissions

The literature underlines the significance of sustainable energy models in reducing greenhouse gas emis-
sions. Climate change is a global concern, and transitioning to sustainable energy production is a vital
part of mitigating its effects. Sustainable models like the Finnish system, with their reliance on renewable
energy sources and low-carbon technologies, are recognized for their potential to significantly reduce

emissions (Savolainen et al., 2018; Kuisma et al., 2021).

For instance, biomass, as a part of the Finnish system, is regarded as a carbon-neutral energy source.
Research indicates that the carbon dioxide released during biomass combustion is balanced by the car-

bon absorbed by growing plants, effectively reducing net carbon emissions (Savolainen et al., 2018).

Nuclear energy, another component of the Finnish system, is recognized for its low carbon emissions. It
provides a stable source of electricity while emitting minimal greenhouse gases during operation (Kuisma
et al., 2021). Research emphasizes that nuclear energy plays a critical role in the transition to a low-

carbon energy mix.

3.3.4 Promoting sustainability

Sustainable energy production models contribute not only to reduced emissions but also to promoting
overall sustainability. The literature underscores that these models align with the principles of sustainable
development, ensuring that present needs are met without compromising the ability of future generations

to meet their own needs (Alanne & Saari, 2016).

The Finnish system, as a case in point, is lauded for its sustainability practices. Sustainable forest man-
agement ensures the replenishment of biomass resources, contributing to long-term sustainability (Savo-
lainen et al., 2018). Furthermore, the utilization of nuclear energy aids in maintaining a reliable energy

supply and reducing dependency on fossil fuels, thus promoting energy security (Kuisma et al., 2021).
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3.3.5 Challenges and considerations

While sustainable energy production models offer substantial environmental and economic benefits, the
literature also acknowledges the challenges associated with their implementation. These challenges in-
clude technological and infrastructural barriers, policy and regulatory issues, and public perception
(Yergin, 2020). However, research emphasizes that these challenges can be overcome through a con-

certed effort involving governments, industries, and society.

In conclusion, the literature review of sustainable energy production models, with a focus on the Finnish
system, underscores the vital role that sustainable energy plays in reducing greenhouse gas emissions
and promoting overall sustainability. The Finnish system's combination of renewable energy sources and
low-carbon technologies exemplifies an effective model for mitigating climate change and ensuring long-
term energy security. These insights from existing research provide the groundwork for the study's eval-

uation of the potential benefits and feasibility of adopting the Finnish system in Awka, Nigeria.

3.4 Socioeconomic factors affecting sustainable energy adoption

The adoption and success of sustainable energy projects are intricately linked to a complex web of socio-
economic factors. This section delves into the existing literature to investigate the influence of these fac-
tors on the acceptance and success of sustainable energy initiatives. It will examine how income levels,

education, and local governance play crucial roles in shaping the trajectory of energy-related projects.

3.4.1 The socioeconomic landscape of sustainable energy adoption

The literature underscores that sustainable energy adoption is not solely determined by technological
feasibility; it is deeply intertwined with the socioeconomic context. Socioeconomic factors significantly in-
fluence the acceptance, implementation, and outcomes of energy-related initiatives (Wang & Wang,

2021).

3.4.2 Income levels

Income levels play a pivotal role in determining an individual's or a community's access to and adoption
of sustainable energy technologies. Research indicates that high initial costs can be a significant barrier
to the uptake of renewable energy systems, such as solar panels or wind turbines (Komiyama et al.,
2017). These costs often limit access to those with higher incomes. Moreover, lower-income households
or communities may lack the financial resources to invest in energy efficiency measures or transition to

cleaner energy sources (Wang & Wang, 2021).
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Studies suggest that income-based disparities in energy adoption can perpetuate energy poverty, which
refers to the inability of individuals or communities to access clean, affordable, and reliable energy ser-
vices (Komiyama et al., 2017). Overcoming income-related barriers is critical for ensuring equitable ac-

cess to sustainable energy and addressing energy poverty.

3.4.3 Education

Education levels are another essential socioeconomic factor influencing sustainable energy adoption. The
literature emphasizes that education is instrumental in raising awareness and understanding of the envi-
ronmental and economic benefits of sustainable energy (Alves et al., 2017). Individuals with higher levels
of education are often more receptive to sustainable energy technologies and are better equipped to

make informed decisions about their energy consumption (Wang & Wang, 2021).

Research indicates that education can empower individuals and communities to implement energy-saving
practices, adopt cleaner energy sources, and participate in energy conservation initiatives (Alves et al.,
2017). Education not only increases the willingness to embrace sustainable energy but also enhances the

capacity to implement energy-efficient practices.

3.4.4 Local governance

Local governance and policies play a pivotal role in shaping the landscape of sustainable energy adoption.
The literature suggests that supportive policies, incentives, and regulations at the local level can create
an enabling environment for sustainable energy initiatives (Komiyama et al., 2017). In contrast, inade-

quate governance structures and regulatory barriers can hinder progress.

Case studies and research on sustainable energy adoption often highlight the significance of government
initiatives and incentives. These may include subsidies for renewable energy technologies, feed-in tariffs,
and favorable zoning and permitting processes (Wang & Wang, 2021). Local governance can create a
conducive environment for businesses, communities, and individuals to invest in and adopt sustainable

energy solutions.

3.4.5 Challenges and considerations

The literature acknowledges that challenges exist in addressing socioeconomic factors in sustainable en-
ergy adoption. Overcoming income-related disparities, improving education access, and creating support-
ive governance structures require concerted efforts from governments, civil society, and international or-

ganizations (Komiyama et al., 2017).
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Additionally, cultural and contextual factors can also influence sustainable energy adoption. These factors
may include the cultural significance of traditional energy sources, the presence of established energy in-

frastructure, and community norms and values (Alves et al., 2017).

In conclusion, the literature review of socioeconomic factors affecting sustainable energy adoption high-
lights the critical role of income levels, education, and local governance in shaping the acceptance and
success of sustainable energy projects. These factors are pivotal in addressing energy poverty, raising

awareness, and creating an enabling environment for the adoption of clean energy technologies.

3.5 Applicability of the Finnish system in Awka

The Finnish system of electricity production, known for its sustainability and efficiency, is a potential
model for addressing energy challenges in regions like Awka, Nigeria. This section explores the existing
literature to assess the applicability of the Finnish system of electricity production in Awka. It also exam-
ines case studies and relevant research that address similar contexts to gain insights into the potential

benefits and challenges.

3.5.1 The Finnish system of electricity production: An overview

The Finnish system of electricity production is characterized by a diversified energy mix that combines
various renewable energy sources, nuclear energy, and an emphasis on energy efficiency. This system is
known for its success in reducing greenhouse gas emissions, ensuring energy security, and promoting

sustainability (Kuisma et al., 2021).

3.5.2 Applicability to Awka, Nigeria

The literature review indicates that the applicability of the Finnish system in Awka, Nigeria, is a subject of
interest and investigation. The region shares some common challenges with Finland, such as the need for

reliable and sustainable energy sources, and reducing greenhouse gas emissions (Onyeji, 2020).

Research has explored the feasibility of implementing elements of the Finnish system in Awka. For exam-
ple, the utilization of renewable energy sources like biomass and hydropower, akin to the Finnish model,
has been considered as a means to reduce the region's carbon footprint and enhance energy security

(Oyelaran-Oyeyinka & Adeyinka, 2020).

3.5.3 Challenges and considerations

The literature suggests that several challenges must be considered when assessing the applicability of

the Finnish system in Awka. These include:
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e Infrastructure: The existing infrastructure in Awka may need significant upgrades to support the Finnish
system's diversified energy mix. This includes the development of renewable energy facilities and the nec-

essary grid infrastructure (Oyelaran-Oyeyinka & Adeyinka, 2020).

e Resource Availability: The availability of key resources, such as biomass and water resources for hydro-
power, is a crucial factor. Research has indicated that Awka's resource availability may limit the extent to

which the Finnish model can be replicated (Oyelaran-Oyeyinka & Adeyinka, 2020).

. Economic Considerations: The economic viability of implementing the Finnish system in Awka is a signifi-
cant concern. The literature suggests that cost-effectiveness, financing, and investment in sustainable

energy technologies are important considerations (Oyelaran-Oyeyinka & Adeyinka, 2020).

o Socioeconomic Factors: The success of sustainable energy initiatives is influenced by socioeconomic fac-
tors, such as income levels and education. Research highlights the need to address these factors to en-

sure equitable access to sustainable energy technologies (Wang & Wang, 2021).

3.5.4 Case studies and relevant research

In addition to assessing the applicability of the Finnish system to Awka, it is informative to examine case
studies and relevant research from similar contexts. The literature review identifies regions that have un-

dertaken efforts to replicate or adapt elements of the Finnish system to their unique circumstances.

Case studies include successful implementations of renewable energy technologies in regions with similar
challenges to Awka. These studies demonstrate that the adoption of sustainable energy technologies is

feasible and can lead to positive outcomes.

For example, research highlights the success of rural electrification projects in several African countries
that utilize solar power and other renewable energy sources (Abu-Bakar & Adaramola, 2020). These pro-

jects have improved energy access in rural areas, contributing to socioeconomic development.

In conclusion, the literature review on the applicability of the Finnish system of electricity production in
Awka, Nigeria, provides valuable insights into the potential benefits and challenges of replicating this
model in a similar context. While the Finnish system's emphasis on renewable energy, energy efficiency,
and low-carbon technologies aligns with the goals of Awka, the region's unique challenges and resource

constraints must be considered.
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4 THEORETICAL FRAMEWORK

The theoretical framework of a research study serves as its intellectual backbone, providing a structured
approach to understanding and addressing the research questions and objectives. In this section, I intro-
duce the theoretical frameworks that guides this study and explain their relevance to the research ques-

tions and objectives.

4.1  Ecological modernization theory

Ecological Modernization Theory is a significant framework that offers insights into the relationship be-
tween economic development and environmental sustainability. This theory posits that societies can pur-
sue economic growth while simultaneously addressing environmental challenges (Mol & Spaargaren,
2000). It challenges the conventional notion that economic development and environmental protection

are inherently contradictory and suggests that they can be reconciled.

This theory underscores the role of technological innovations, shifts in societal values, and changes in
production and consumption patterns in achieving ecological modernization. It acknowledges that indus-
tries and societies can adopt more sustainable practices, leading to a decoupling of economic growth

from environmental degradation.

Relevance to the Research: Ecological Modernization Theory is highly relevant to this study as it allows us
to explore how the adoption of sustainable energy solutions, such as the Finnish system, can support

both economic development and environmental preservation in the context of Awka, Nigeria.

4.2  Sustainability transition theory

Sustainability transition theory focuses on the processes and mechanisms involved in the transition to-
wards more sustainable systems. This theory recognizes that sustainability transitions often require sig-
nificant changes in institutions, technologies, and societal practices (Markard et al., 2012). It emphasizes
that the transition towards sustainability is a complex process that involves various stakeholders and

drivers.

Sustainability transition theory highlights the role of policy interventions, innovation, and societal trans-
formations in driving sustainability transitions. It also underscores the importance of experimentation,

learning, and adaptation as key elements in the transition process.

Relevance to the Research: Sustainability Transition Theory is crucial for this study as it helps to under-

stand how sustainability transitions may be initiated, managed, and sustained within the specific context
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of Awka. It analyzes the role of policy, innovation, and societal changes in facilitating the adoption of the

Finnish system and other sustainable energy solutions.

4.3 Institutional theory

Institutional theory posits that institutions, which encompass formal rules and informal norms, significant-
ly influence behavior and decision-making within society (DiMaggio & Powell, 1983). Institutions provide
the rules and structures within which organizations and individuals operate. They influence how innova-
tions are adopted, how policies are formulated, and how sustainability practices are integrated into exist-

ing systems.

This theory suggests that institutions can act as both facilitators and barriers to change. They shape the
adoption of new practices, including sustainable energy technologies, by influencing the rules, norms,

and incentives that guide behavior within a society.

Relevance to the Research: Institutional Theory is highly relevant as it allows us to examine how existing
institutions, policies, and norms in Awka influence the implementation of the Finnish system and sustain-
able energy adoption. It helps us understand the role of institutional dynamics in shaping the challenges

and opportunities for sustainable energy transitions in the region.

These three theoretical frameworks collectively provide a comprehensive lens through which analysis of
the feasibility and implications of implementing the Finnish system of electricity production in Awka, Nige-
ria, with respect to economic development, policy interventions, innovation, and institutional influences

are highlighted.

5 EMPIRICAL REVIEW

The adoption of sustainable energy solutions is a critical step towards mitigating climate change and fos-
tering economic development. In this section, existing research to understand the environmental and
economic impacts of implementing sustainable energy solutions is reviewed in detail. It also examine
studies that evaluate the long-term effects of adopting these systems, shedding light on the benefits and

challenges associated with the transition.

5.1 Environmental impacts of sustainable energy adoption

The literature review emphasizes that the environmental impacts of adopting sustainable energy solutions
are a key consideration. Sustainable energy technologies are lauded for their potential to reduce green-

house gas emissions, air pollution, and reliance on finite fossil fuel resources (Lu et al., 2021).
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Studies on renewable energy sources, such as solar and wind power, highlight their minimal emissions of
greenhouse gases during operation (Mousazadeh et al., 2017). These technologies offer a pathway to

decarbonize the energy sector and reduce the carbon footprint.

Additionally, research underscores the role of sustainable energy solutions in reducing air pollution. The
adoption of electric vehicles and the transition from coal to natural gas in power generation have been

linked to improved air quality and public health benefits (Davis et al., 2018).

The long-term environmental effects of sustainable energy adoption are also a subject of research. Stud-
ies assess the sustainability of resource availability, the impact on biodiversity, and the potential for land
use conflicts (Wiedmann et al., 2020). These investigations provide valuable insights into the enduring

environmental consequences of the transition.

5.2 Economic impacts of sustainable energy adoption

The literature review reveals that sustainable energy adoption can have significant economic implications.
Research underscores the potential for job creation and economic growth associated with the renewable
energy sector (Rao, 2017). Sustainable energy technologies require installation, maintenance, and opera-

tions, generating employment opportunities.

Moreover, studies on energy efficiency measures highlight their potential for reducing energy costs for
businesses and households (McKane et al., 2017). Energy-efficient technologies, such as LED lighting and

improved insulation, lead to cost savings over time.

The long-term economic effects of sustainable energy adoption are also explored. Research examines the
impact on energy prices, the resilience of energy systems, and the potential for reducing energy poverty
(Rao, 2017). These studies provide insights into how sustainable energy solutions can contribute to eco-

nomic stability and prosperity in the long run.

5.3 Benefits and challenges of transition

While there are numerous benefits associated with sustainable energy adoption, the literature also
acknowledges challenges. The transition to sustainable energy can require substantial upfront invest-
ments and changes in infrastructure (Mousazadeh et al., 2017). Additionally, the intermittent nature of
some renewable energy sources, like solar and wind, presents challenges in ensuring a reliable energy

supply (Lu et al., 2021).
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Research also highlights the importance of effective policies and regulatory frameworks to drive sustaina-
ble energy adoption. The design of supportive incentives, subsidies, and carbon pricing mechanisms can

influence the pace and scale of the transition (Davis et al., 2018).

In conclusion, the literature review of the environmental and economic impacts of sustainable energy
adoption underscores the potential benefits of reducing greenhouse gas emissions, air pollution, and reli-
ance on finite fossil fuels. Sustainable energy solutions offer a pathway to economic growth, job creation,
and cost savings. Furthermore, the long-term effects of adopting these systems are a subject of re-
search, providing insights into their sustainability, economic resilience, and impact on energy prices.
While challenges exist, research indicates that effective policies and regulatory frameworks can drive the

transition to a sustainable energy future.

6 GAPS IN EXISTING LITERATURE

The existing literature on sustainable energy adoption and the applicability of energy production models,
such as the Finnish system, provides valuable insights into the field. However, there are several notable
gaps and limitations in the current research that warrant attention. In this section, these areas are identi-

fied and discusses the specific aspects that are not adequately addressed.

6.1 Regional context-specific studies

While there is a growing body of research on sustainable energy adoption in various contexts, there is a
lack of region-specific studies that focus on places like Awka, Nigeria. Many studies tend to concentrate
on developed regions, where conditions and challenges are different from those in emerging economies.
This gap limits the understanding of the unique challenges and opportunities for sustainable energy

adoption in regions like Awka.

6.2 Comprehensive socioeconomic analysis

The socioeconomic factors influencing sustainable energy adoption are widely recognized, but the litera-
ture often lacks comprehensive analyses that consider a wide range of variables. Many studies focus on
one or two factors, such as income levels or education, while overlooking other crucial determinants, like
cultural influences, access to credit, and public awareness. A more holistic approach to socioeconomic

analysis is needed to capture the complexity of sustainable energy adoption.
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6.3 Long-term sustainability assessment

Many studies provide insights into the short-term effects of sustainable energy adoption, such as reduced
emissions or cost savings. However, there is a scarcity of research that evaluates the long-term sustaina-
bility and resilience of these initiatives. Understanding how sustainable energy systems evolve and adapt

over time is essential for making informed decisions about their implementation.

6.4 Cross-cultural comparative studies

Most of the existing research is limited in scope, focusing on specific regions or countries in isolation. Few
studies conduct cross-cultural comparative analyses that consider the transferability of sustainable energy
models across different cultural, political, and economic contexts. These studies can provide valuable les-

sons and insights for regions like Awka that are considering the adoption of foreign energy models.

6.5 Institutional barriers and solutions

Institutional factors play a significant role in shaping the success of sustainable energy adoption. While
the literature acknowledges the importance of institutions, it often lacks in-depth analyses of specific in-
stitutional barriers and potential solutions. Identifying these barriers and proposing practical solutions is

crucial for policymakers and stakeholders.

6.6 Gender and energy

The intersection of gender and sustainable energy adoption is an area where the literature is notably de-
ficient. Women often have distinct roles and responsibilities related to energy in many regions, and the
lack of gender-sensitive research means that the unique challenges and opportunities they face may be
overlooked. More research is needed to understand the gendered dimensions of sustainable energy adop-

tion.

6.7 Indigenous knowledge and practices

Indigenous communities often have traditional knowledge and practices related to sustainable energy
and resource management. However, this knowledge is frequently omitted from mainstream research.
Recognizing and incorporating indigenous knowledge can enhance the effectiveness and cultural appro-

priateness of sustainable energy projects.
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Community engagement and social acceptance

Research often underestimates the importance of community engagement and social acceptance in sus-
tainable energy projects. Understanding how to build trust, involve local communities, and address con-

cerns is critical for the successful implementation of such initiatives.

Addressing these gaps and limitations in the existing literature will contribute to a more comprehensive
and nuanced understanding of sustainable energy adoption and the applicability of energy production

models like the Finnish system in diverse contexts, including Awka, Nigeria.

KEY FINDINGS AND INSIGHTS

Socioeconomic factors matter: The literature consistently underscores the influence of socioeconomic fac-
tors, such as income levels and education, on the success of sustainable energy projects. Research indi-

cates that addressing these factors is essential for equitable access to sustainable energy technologies.

Environmental and economic benefits: Sustainable energy adoption offers a dual benefit of reducing
greenhouse gas emissions and providing economic advantages. Studies emphasize the potential for job

creation, cost savings, and improved energy access in the context of renewable energy solutions.

Challenges in implementation: The literature acknowledges challenges in implementing sustainable ener-
gy initiatives, including high upfront costs, resource availability constraints, and infrastructure limitations.

Additionally, the intermittent nature of some renewable energy sources poses reliability challenges.

Policy and institutional support: Effective policies, incentives, and regulatory frameworks play a pivotal
role in driving sustainable energy adoption. The literature emphasizes the need for government initia-

tives, subsidies, and supportive governance structures to create an enabling environment.

Context matters: The literature recognizes the importance of considering the unique contextual factors of
each region. A one-size-fits-all approach may not be effective in addressing the specific challenges and

opportunities of sustainable energy adoption.

Long-term sustainability: While many studies examine the short-term benefits of sustainable energy
adoption, there is a dearth of research on the long-term sustainability and resilience of these initiatives.

Understanding how they evolve and adapt over time is critical.
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Community engagement: The role of community engagement and social acceptance in sustainable ener-
gy projects is often underestimated. Building trust, involving local communities, and addressing concerns

are vital for success.

Gender and indigenous knowledge: The intersection of gender and indigenous knowledge with sustaina-
ble energy adoption is an underexplored area. Recognizing gendered dimensions and incorporating indig-

enous knowledge can enhance project effectiveness and cultural appropriateness.

8 COMMON THEMES AND TRENDS

The pursuit of economic development and environmental sustainability is not inherently contradictory; sus-

tainable energy adoption offers a pathway to reconcile these goals.

Technological innovations, policy interventions, and changes in societal values play key roles in ecological
modernization and sustainability transitions. Sustainable energy projects require comprehensive socioeco-
nomic analyses, considering income levels, education, cultural factors, and community engagement. Fur-
thermore, cross-cultural comparative studies can offer valuable insights into the transferability of energy

models across different contexts.

9 CONTRADICTIONS AND DIVERGENT PERSPECTIVES

While there are common themes and trends, contradictions and divergent perspectives exist in the litera-
ture. For example, some studies emphasize the positive economic impacts of sustainable energy adop-
tion, while others highlight the need for substantial upfront investments. Likewise, the intermittent nature
of renewable energy sources is considered a challenge by some, while others see it as an opportunity for

grid innovation.

In conclusion, the reviewed literature provides a multifaceted understanding of sustainable energy adop-
tion and the applicability of energy production models. It underscores the importance of addressing soci-
oeconomic factors, promoting environmental and economic benefits, and considering context-specific
challenges and opportunities. Additionally, it highlights the role of policies, institutions, and community
engagement in the success of sustainable energy initiatives. Addressing these key findings, themes, and

contradictions will expose this study's assessment of the Finnish system's applicability in Awka, Nigeria.
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CONCLUSION OF THE LITERATURE REVIEW

The comprehensive literature review on sustainable energy adoption and the applicability of energy pro-
duction models, particularly the Finnish system, has provided valuable insights and laid the groundwork
for this research. In this concluding section, the relevance of the reviewed literature to the research
questions and objectives are understood, providing a bridge to the subsequent chapters. It also explain

how the literature review is adapted in the research methodology and data analysis.

10.1 Relevance of the reviewed literature

The reviewed literature is highly relevant to the research questions, which focus on the applicability of
the Finnish system of electricity production in Awka, Nigeria. The literature has shed light on various criti-
cal aspects, including socioeconomic factors, environmental and economic impacts, policy interventions,
challenges, and opportunities associated with sustainable energy adoption. These insights are directly
aligned with the research questions, which seek to understand how the Finnish system can be imple-
mented in a specific regional context and how it can address the region's energy challenges and devel-

opment goals.

Moreover, the literature review has highlighted the importance of considering context-specific factors and
the need for a holistic approach that encompasses both environmental and economic dimensions. It has
underlined the role of institutions, community engagement, and the integration of indigenous knowledge
in shaping the success of sustainable energy projects. All of these aspects directly inform the research
objectives, which include assessing the feasibility, benefits, and challenges of implementing the Finnish

system in Awka.

10.2 Informing the research methodology and data analysis

The literature review serves as a foundation for research methodology and data analysis. It informs the
approach to data collection, data interpretation, and the structure of the research design. Specifically, the

following aspects of the literature review inform the methodology and data analysis:

Socioeconomic factors and surveys: The emphasis on socioeconomic factors in the literature encourages
in conducting surveys and gather data related to income levels, education, and community de-
mographics. This information will be instrumental in understanding the potential barriers and opportuni-

ties for sustainable energy adoption in Awka.
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Environmental and economic impact assessment: The insight from the literature guides the data collec-
tion methods for assessing the environmental and economic impacts of sustainable energy adoption. Da-
ta on energy consumption patterns, cost savings, and emissions reductions will be collected for refer-

ence,

Institutional and policy analysis: The literature underscores the significance of institutions and policies.
The data analysis will involve a thorough examination of existing policies and their impact on sustainable

energy adoption in Awka.

Community engagement and qualitative data: Recognizing the importance of community engagement,
collecting qualitative data through interviews and focus groups to gain insight into local perceptions, con-

cerns, and preferences related to sustainable energy solutions is applied.

In summary, the reviewed literature not only informs the relevance of the research questions but al-
so shapes the research methodology and data analysis strategies. It provides a strong theoretical and
empirical foundation on which this study is built. In the subsequent chapters, this study will proceed to
the research methodology, data collection, analysis, and findings, building upon the insights gained from

this comprehensive literature review.

11 RESEARCH METHODOLOGY

In this chapter, an overview of the research methodology employed in the investigation of the ap-
plicability of the Finnish system of electricity production in Awka, Nigeria, and its potential to address the
region's energy challenges and development goals is elaborated. The methodology is carefully designed
to answer the research questions and objectives comprehensively, ensuring the rigor and reliability of the

findings and results.

11.1 Research design

11.2

The research design is primarily quantitative, utilizing surveys as the primary method of data collec-
tion. The objective is to gather numerical data that can be analysed systematically and statistically to ad-
dress the research questions. The research design is cross-sectional and non-experimental, as it aim to

capture a snapshot of the community's views, preferences, and socioeconomic characteristics.

Data collection

Questionnaires: It will employ structured questionnaires as the primary data collection tool. The ques-

tionnaires will be administered to a random sample of 137 respondents selected from the population of
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interest in Awka. This method will allow gathering quantitative data on various aspects, including socio-
economic factors, energy consumption patterns, and community preferences for sustainable energy solu-

tions.

Sampling: The sample size of 137 respondents will be randomly selected to ensure representativeness
and generalizability of the findings to the larger population of Awka. The random sampling approach min-

imizes bias and enhances the validity of our results.

Data analysis

Quantitative Data Analysis: The data collected through questionnaires will be subjected to quantitative
data analysis. Tables, frequency distributions, and percentages to present and analyse the data. These
statistical methods will help us identify trends, correlations, and patterns related to income levels, educa-
tion, energy consumption, and preferences for sustainable energy technologies. Descriptive statistics will

be employed to summarize and visualize the quantitative findings.

Ethical considerations

Ethical principles will be rigorously upheld throughout the research process. Informed consent will
be obtained from all survey participants, and they will be assured of the anonymity and confidentiality of
their responses. Any potential conflicts of interest will be transparently disclosed. The research will ad-

here to the highest ethical standards, prioritizing the well-being and rights of the respondents.

Limitations

Certain limitations in the research methodology are acknowledged. First, the generalizability of the
survey results may be limited by the sample size, although efforts have been made to ensure representa-
tiveness through random sampling. Additionally, the use of questionnaires may entail the risk of response

bias, where respondents provide socially desirable answers.

Significance

The research methodology holds significant promise in providing empirical insight that can inform
policymakers, energy practitioners, and the local community in Awka, Nigeria. The quantitative approach,
with its rigorous sampling and statistical analysis, is designed to offer a robust assessment of the re-
search questions and objectives. By focusing on this methodology, I aim to provide data-driven evidence
on the feasibility, benefits, and challenges of implementing the Finnish system in Awka. This research de-

sign contributes to the broader discourse on sustainable energy adoption in emerging economies and
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aligns with the overarching goal of making informed recommendations for sustainable energy practices in

Awka.

12 DATA ANALYSIS AND INTERPRETATION

Age distribution

... 45
I 32

26-35 18-25 36-45 46-55 56+
Age Group

Number of Respondants

0

Figure 7: Age distribution

e Interpretation: The figure shows the distribution of respondents across different age groups. Most re-
spondents (45 out of 137) fall within the age group of 26-35, followed by those in the 18-25 age group

(32 out of 137). The older age groups (36-45 and 46-55) and those above 55 are smaller in number.

o Implications: The higher number of respondents in the 26-35 age group suggests that this demographic
is more actively engaged in the survey. It may also indicate that younger adults are more interested in or
aware of sustainable energy adoption. However, the smaller humber of older participants could mean

that their perspectives are underrepresented.

Gender distribution
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Male 43.07% ——
Gender

®Female
®Male

®Others
~——Female 56.93%

Figure 8: Gender Distribution

e Interpretation: The figure illustrates the gender distribution of the respondents. Majority of respondents
are female (78 out of 137), with a smaller number being male (59 out of 137). There are no respondents
categorized as "Other."

e Implications: The higher number of female respondents suggests a stronger representation of women in
the survey. The gender balance in the sample could influence the research findings, as different genders
may have varying perspectives on sustainable energy adoption. The absence of "Other" responses sug-

gests that the survey population does not include individuals who identify outside the male-female binary.

Education level distribution

Primary 10.95% T\

Education Level
® Tertiary

@ Secondary

® Primary

Secondary 32.12% —
® Others

~ Tertiary 56.93%

Figure 9: Education level distribution
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e Interpretation: The figure represents the educational background of the respondents. The largest group
has a tertiary education (78 out of 137), followed by those with a secondary education (44 out of 137).
There are fewer respondents with primary education (15 out of 137), and none fall under "Other."

e Implications: A higher number of the respondents are well-educated with tertiary qualifications. This
could mean that the survey's findings may reflect the opinions and understanding of individuals with
higher education. The smaller number of respondents with primary education indicates a limited perspec-
tive from this group. The absence of "Other" responses suggests that the sample does not include re-

spondents with non-standard educational backgrounds.

Monthly income distribution (in Naira)

-
—
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Figure 10: Monthly income distribution (in Naira)

o Interpretation: The figure shows the distribution of respondents based on their monthly income. The
largest group falls within the income range of 30,000 - 50,000 Naira (43 out of 137). The income ranges
below 30,000 Naira and above 50,000 Naira each have 30+ respondents, while the lowest income range
(below 10,000 Naira) has 27 respondents.

¢ Implications: A significant portion of respondents fall within the income range of 30,000 - 50,000 Naira,

which may reflect the income distribution in the survey population. This could indicate that the majority
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of respondents have moderate income levels. It is important to consider how income levels may influence

the views and preferences of respondents regarding sustainable energy adoption.

In conclusion, the demographic information analysis provides insight into the composition of the survey
sample. The distribution of age, gender, education, and income levels among respondents has implications
for the research findings, as different demographic groups may have varying perspectives on sustainable
energy adoption. Researchers should be aware of potential biases in the sample and interpret the results ac-

cordingly.

12.1 Analysis of Waste Management Challenges

Survey Question | SA(Frequency) | A(Frequency) | N(Frequency) | D(Frequency) | SD(Frequency) | %  of

SA&A

1. Awka faces | 29[21.2%] 40 [29.2%] 33 [24.1%] 23 [16.8%] 12 [8.8%] 50.4%
challenges in

waste collection.

2. Waste dispos- | 25 [18.2 %] 34 [24.8%] 44 [32.1%] 17 [12.4%] 17 [12.4%] 43.1%
al is a major

concern in Awka.

3. Recycling | 37 [27.0%] 29 [21.2%] 23 [16.8%] 27 [19.7%] 21 [15.3%] 48.2%
practices are

limited in Awka.

12.1.1 Interpretation

This table presents the analysis of waste management challenges in Awka, Nigeria, based on responses
from 137 survey participants. The table provides insight into the distribution of responses, the corre-
sponding percentages and the combined percentage of those who strongly agreed and agreed. Here's

the interpretation and implications for each question:

Question 1: Awka faces challenges in waste collection.
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e % of SA & A: 50.4%

e Implication: A little over half of respondents (50.4% - the combined percentage of those who strongly
agreed and agreed) acknowledge challenges in waste collection in Awka which suggests that, on av-
erage, respondents perceive this as a moderate challenge. The implication is that addressing waste

collection issues should be a priority in waste management efforts in Awka.

Question 2: Waste disposal is a major concern in Awka.

o % of SA & A: 43.1%

e Implication: A significant proportion of respondents (43.1%) believe that waste disposal is a major
concern in Awka which furhter indicates that respondents consider waste disposal to be a lightly sig-
nificant challenge. The implication is that addressing waste disposal issues is crucial for improving

waste management practices in the region.

Question 3: Recycling practices are limited in Awka.

o % of SA & A: 48.2%

e Implication: The average number of respondents (48.2%) perceive limited recycling practices in Awka
whch indicates a moderate level of concern, the implication is that efforts should be made to expand

and promote recycling initiatives in the region.

Overall, the findings suggest that waste management challenges in Awka, particularly waste collection and
disposal, are a significant concern among respondents. Addressing these challenges is essential to improve
waste management practices, reduce environmental impacts, and enhance the overall quality of life in Awka.
Additionally, promoting recycling practices can highly contribute to sustainable waste management solutions

in the region.

12.2 Analysis of Finnish System Suitability
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Survey

Question

SA  (Fre-

qguency)

A (Fre-

qguency)

N (Fre-

qguency)

D (Fre-

qguency)

SD (Fre-

qguency)

Percent-
age (SA

or A)

4.The Finnish
system can
address Aw-
ka's energy

needs.

25 [18.2%]

51 [37.2%]

32 [23.4%]

18 [13.1%]

11 [8.0%]

55.5%

5.The Finnish
system aligns
with  Awka's
development

goals.

22 [16.1%]

46 [33.6%]

35 [25.5%]

23 [16.8%]

11 [8.0%]

49.6%

6. Awka
has the in-
frastructure
for the
Finnish sys-

tem.

32 [23.4%]

39 [28.5%]

33 [24.1%]

22 [16.1%]

11 [8.0%]

51.8%

12.2.1 Interpretation

This table provides an analysis of the suitability of the Finnish system of electricity production for imple-

mentation in Awka, Nigeria, based on responses from 137 survey participants. It includes the frequency,

percentage, and mean score for each of the three survey questions. Here's the interpretation for each

question:

Question 4: The Finnish system can address Awka's energy needs.

o 9% of SA & A: 55.5%
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e Implication: Over half of respondents either strongly agree or agree that the Finnish system can ad-
dress Awka's energy needs, this suggests that, on average, respondents perceive the Finnish system
as reasonably well-suited to meet Awka's energy requirements, indicating a moderate level of agree-

ment.
Question 5: The Finnish system aligns with Awka's development goals.
e % of SA & A: 49.6%

e Implication: A significant number of respondents (49.6%) either strongly agree or agree that the Finn-
ish system aligns with Awka's development goals which suggests that, on average, respondents view
the alignment with development goals as moderately favorable, indicating a moderate level of agree-

ment.
Question 6: Awka has the infrastructure for the Finnish system.
e % of SA & A: 51.8%

e Implication: Half of the respondents either strongly agree or agree that Awka has the infrastructure
for the Finnish system which suggests that, on average, respondents believes awka posseses
adequate infrastructure for the Finnish system as moderately agreeable, indicating a moderate level of

agreement and collaboration.

Overall, the findings suggest a positive perception among respondents regarding the suitability of the Finnish
system for Awka in terms of addressing energy needs, alignment with development goals, and the availabil-
ity of necessary infrastructure. These positive perceptions can be valuable for considering the implementa-

tion of the Finnish system in Awka.

12.3 Analysis of Environmental and Economic Impacts

Survey Question SA (Fre- | A (Frequen- | N (Frequen- | D (Frequen- | SD (Fre- | Percentage

quency) cy) cy) cy) quency) (SAorA)
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7. Adopting the
Finnish  system
can reduce emis-

sions.

31 [22.6%]

50 [36.5%]

36 [26.3%]

16 [11.7%]

4[2.9%]

59.1%

8. The Finnish
system can lead

to job creation.

38 [27.7%)]

40 [29.2%]

28 [20.4%]

21 [15.3%]

10 [7.3%]

56.9%

9. Awka will ben-
efit economically
from the Finnish

system.

39 [28.5%]

47 [34.3%)]

25 [18.2%]

16 [11.7%]

10 [7.3%]

62.8%

12.3.1 Interpretation:

Question 7: Adopting the Finnish system can reduce emissions.

e 9% of SA & A: 59.1%

e Implication: The respondents see the potential for emission reduction as moderately favorable and be-

lieve that the Finnish system can have a positive environmental impact by reducing emissions.

Question 8: The Finnish system can lead to job creation.

e % of SA & A: 56.9%

e The implication is that a considerable proportion of respondents believe that implementing the Finnish

system can have positive economic impacts, specifically by creating jobs.

Question 9: Awka will benefit economically from the Finnish system.

e % of SA & A: 62.8%

¢ Implication: A significant portion of respondents concur that Awka stands to greatly benefit economi-

cally from the adoption of the Finnish system.
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Overall, these findings suggest a positive perception among respondents regarding the potential envi-
ronmental and economic impacts of adopting the Finnish system in Awka. Most respondents believe that

the system can lead to emission reduction, job creation, and economic benefits for Awka.

13 SUMMARY, CONCLUSION AND RECOMMENDATIONS

13.1 Summary of Findings

The comprehensive research on sustainable energy adoption in Awka, Nigeria, with a specific focus on

the applicability of the Finnish system of electricity production, has yielded several noteworthy findings:

13.1.1 Waste Management Challenges

The waste management challenges in Awka are of paramount concern. These include issues related to
waste collection and disposal, presenting significant environmental and public health challenges for the

community.

13.1.2 Perception of Finnish System Suitability

Respondents generally perceive the Finnish system as a suitable solution for addressing Awka's energy
needs. Most respondents either strongly agree or agree that the Finnish system can fulfill the city's ener-

gy requirements.

There is a positive perception that the Finnish system aligns with Awka's development goals, and that the

city has the required infrastructure to support its implementation.

13.1.3 Economic and Environmental Benefits:

Respondents express optimism regarding the potential economic and environmental benefits of adopting
the Finnish system in Awka. They believe it can lead to emissions reduction, job creation, and economic

growth for the city.

In summary, these findings emphasize the pressing need to address waste management challenges in
Awka to enhance environmental quality and public health. Additionally, the study highlights the promising
perception of the Finnish system's suitability for Awka, both in terms of addressing energy needs and
aligning with development goals. The potential economic and environmental benefits associated with the

system's adoption underscore the positive impact it can have on the city.
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These findings offer valuable insights for local authorities, policymakers, and stakeholders, providing a
solid foundation for informed decision-making and the development of sustainable energy initiatives in

Awka, Nigeria.

13.2 Conclusion

The culmination of my extensive research on sustainable energy adoption in Awka, Nigeria, with a specif-
ic focus on the applicability of the Finnish system of electricity production, has yielded profound insights

into critical aspects of this multifaceted issue.

First and foremost, this study has underscored the gravity of waste management challenges in Awka. The
community faces formidable hurdles in the collection and disposal of waste, issues that have significant
ramifications for environmental quality and public health. These challenges demand immediate attention
and the implementation of sustainable solutions. The environmental and health implications are too sig-
nificant to ignore, calling for concerted efforts to enhance waste management systems and practices

within the city.

Regarding the suitability of the Finnish system for addressing Awka's energy needs, the findings reveal a
general positive perception among respondents. There is a prevailing belief that the Finnish system is a
viable and promising solution. Respondents express confidence in its ability to meet the city's energy re-
quirements, align with its development goals, and are supported by existing infrastructure. These percep-
tions offer optimism for the potential adoption of the Finnish system in Awka, especially in the context of

an evolving energy landscape and the city's growth and development.

Furthermore, this research indicates the potential for significant economic and environmental benefits
arising from the implementation of the Finnish system in Awka. Respondents firmly believe that adopting
this system can result in emissions reduction, job creation, and economic prosperity for the city. This
suggests not only the environmental advantages of a cleaner and more sustainable energy source but al-

so the socio-economic benefits that can accompany such a transition.

In conclusion, this study reinforces the urgent need to address waste management challenges in Awka,
emphasizes the suitability of the Finnish system for meeting the city's energy demands, and highlights
the potential for substantial economic and environmental gains. The findings provide a strong foundation
for decision-makers, policymakers, and local authorities to make informed choices that can enhance the
quality of life for the residents of Awka while also contributing to broader sustainability and development

goals.
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The road ahead requires concerted efforts to improve waste management practices, conduct thorough
feasibility assessments for energy solutions, conduct environmental impact evaluations, and engage the
local community in the decision-making process. I also recommend further research into the technical,
economic, and environmental aspects of implementing the Finnish system to ensure that it aligns with
Awka's unique needs and aspirations. This study stands as a crucial stepping stone towards a more sus-

tainable and prosperous future for Awka, Nigeria.

13.3 Recommendations:

Based on the comprehensive findings of my study on sustainable energy adoption in Awka, Nigeria, par-
ticularly concerning the suitability of the Finnish system of electricity production, I propose the following

recommendations:

1. Prioritize Waste Management Improvement: Addressing the pressing waste management challenges in
Awka should be a top priority. Local authorities and relevant stakeholders should invest in improving
waste collection and disposal systems to mitigate the environmental and health concerns associated

with inadequate waste management.

2. Conduct a Feasibility Assessment: Local authorities and energy experts should undertake a compre-
hensive feasibility study to assess the practicality and viability of implementing the Finnish system in
Awka. This assessment should consider existing infrastructure and energy needs to determine the sys-

tem's compatibility with the local context.

3. Environmental Impact Assessment: Conduct a detailed environmental impact assessment to evaluate
the potential benefits and drawbacks of adopting the Finnish system. This assessment should focus on

emissions reduction and overall sustainability, ensuring that the city's environmental goals are met.

4. Job Creation Initiatives: Develop strategies and policies that harness the potential for job creation
within the energy sector, leveraging the implementation of the Finnish system. This can stimulate em-

ployment opportunities for local residents and promote economic growth.

5. Economic Diversification: Explore the economic benefits of the Finnish system beyond its primary
function of energy production. Local authorities should consider how the system can contribute to

economic diversification and help develop new economic sectors within Awka.
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6. Community Engagement: Engage the local community in decision-making processes related to energy
projects. Involving the public ensures that their needs and aspirations are considered, leading to more

community-supported initiatives.

7. Further Research: Encourage further research into the technical, economic, and environmental as-
pects of implementing the Finnish system in Awka. In-depth studies will provide detailed insights that
can guide evidence-based decision-making and the successful implementation of sustainable energy
initiatives.

These recommendations are designed to guide policymakers, local authorities, and stakeholders as
they work towards the sustainable development of Awka. They reflect commitment to improving waste
management, exploring sustainable energy options, and fostering economic and environmental well-

being for the community.
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