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Abstract 

This study investigates the relationship between renewable energy adoption and rural livelihood 

improvements in Fiji, with a focus on Sustainable Development Goal 7 (Affordable and Clean 

Energy). Using a mixed-methods approach, data was collected from 450 households across Fiji’s 

rural communities to analyze how varying levels of renewable energy adoption (solar, hydro, 

wind) impact income generation, educational access, and healthcare outcomes. Results 

demonstrated a strong positive correlation: households with high renewable energy adoption 

reported 189% higher income diversification, 18.8% improved school attendance, and 77.4% 

greater utilization of evening healthcare services compared to non-adopters. Community-based 

energy models outperformed individual systems, delivering 50% greater livelihood benefits 

through economies of scale and collective resource management. The research identified critical 

disparities, with 12% of rural households remaining excluded from energy access despite localized 

implementations. Regression analysis revealed renewable energy capacity (β=0.382) and 

implementation duration (β=0.236) as key predictors of livelihood improvements. The study 

highlights the role of participatory governance, finding that communities with structured energy 

cooperatives achieved 34% faster dispute resolution and 22% higher maintenance efficiency. 

These findings advocate for policy shifts toward decentralized renewable energy systems 

integrated with skill development programs, particularly in agricultural processing and digital 

education. The paper concludes that Fiji’s 2036 renewable energy targets must prioritize equity-

focused implementation frameworks to avoid exacerbating rural inequalities while advancing 

climate resilience. 

Keywords: Renewable energy adoption, Rural livelihoods, Fiji, SDG 7, Community-based energy 

models 

Introduction 
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Energy access is a fundamental driver of economic development and quality of life, particularly in 

rural communities. In Fiji, a Small Island Developing State (SIDS) in the South Pacific, the energy 

sector faces unique challenges shaped by geographical isolation, fossil fuel dependence, and 

vulnerability to climate change impacts. As of 2025, approximately 60% of Fiji's electricity 

generation is derived from renewable sources, primarily hydropower, while the remaining 40% 

comes from imported fossil fuels like diesel and heavy fuel oil, which are particularly prevalent in 

remote areas and outer islands. The transportation sector remains the largest consumer of energy, 

followed by commercial, industrial, and domestic sectors. 

The Fijian government has set ambitious targets through its National Energy Policy 2023-2030, 

aiming to achieve 100% renewable energy by 2036. This policy commitment aligns with Fiji's 

broader environmental goals and its leadership in global climate change initiatives. Energy Fiji 

Limited (EFL), the main generator and distributor of grid-based power, aims to be 90% renewable 

powered by 2025 and 99% by 2030. Despite these progressive policies, approximately 4% of Fiji's 

population, primarily in rural areas, still lacks proper access to electricity. 

Rural communities in Fiji face particular challenges related to energy access. The geographical 

dispersion of islands makes grid extension economically unfeasible for many remote communities. 

Traditional energy sources like kerosene for lighting and batteries for small appliances are 

common but present health, safety, and environmental concerns. The reliance on imported fossil 

fuels also makes these communities vulnerable to global oil price fluctuations and supply chain 

disruptions. 

Renewable energy technologies offer promising solutions to these challenges. Fiji has abundant 

renewable energy resources, including solar, hydro, wind, geothermal, marine, biomass, and 

biofuel. Recent initiatives like the Fiji Rural Electrification Fund (FREF) Support Project aim to 

improve access to clean, affordable, and reliable renewable energy in rural communities through 

the development of mini-grids. These efforts are expected to benefit thousands of rural Fijians 

while avoiding thousands of metric tonnes of carbon dioxide emissions. 

The relationship between renewable energy adoption and rural livelihoods is complex and 

multifaceted. Energy access can influence various aspects of life, including income generation 

opportunities, education, healthcare, water supply, and overall quality of life. Understanding this 
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relationship is crucial for effective policy formulation and implementation of renewable energy 

projects that truly benefit rural communities. 

This study investigates the impact of renewable energy adoption on rural community livelihoods 

in Fiji, focusing specifically on how different levels and types of renewable energy adoption affect 

income levels, access to education, and healthcare services. By examining this relationship, the 

research aims to contribute to the body of knowledge on sustainable energy transitions in small 

island nations and provide evidence-based recommendations for policymakers, development 

agencies, and communities. 

The research is particularly timely given Fiji's current energy transition and ambitious renewable 

energy targets. By focusing on the livelihood impacts of renewable energy adoption, the study 

aligns with Sustainable Development Goal 7 (Affordable and Clean Energy) while also 

recognizing the interconnections with other SDGs related to poverty reduction, education, health, 

and climate action. 

This paper begins with a comprehensive review of relevant literature, followed by an identification 

of research gaps and objectives. The methodology section details the research approach, data 

collection methods, and analytical techniques employed. The findings are then presented, followed 

by a discussion of their implications for policy and practice. The paper concludes with 

recommendations for future research and practical applications of the findings. 

Literature Review 

This section reviews existing literature on renewable energy adoption and its impact on rural 

livelihoods, with a particular focus on studies relevant to the Fijian context and other developing 

countries. 

Renewable Energy Adoption and Rural Development in the United States (2024) 

Mercer and Thompson (2024) conducted a comprehensive desk study on renewable energy 

adoption and its effects on rural development in the United States. Their research highlighted 

promising effects of renewable energy projects on rural communities, particularly wind and solar 

farms. Key findings included job creation, increased local tax revenues, and economic 
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diversification in rural areas. The study also found that renewable energy projects provided 

additional income opportunities for landowners through land leasing for energy production. The 

authors anchored their research in several theoretical frameworks, including diffusion of 

innovations theory, social-ecological systems theory, and the technology acceptance model 

(TAM). They emphasized the importance of developing supportive policy frameworks to unlock 

the full potential of renewable energy in rural development. While focused on the United States, 

this study provides valuable insights into how renewable energy adoption can drive economic 

benefits in rural areas, which may have parallels in the Fijian context despite the different scale 

and geographic conditions. The authors also highlighted the need for practical interventions to 

facilitate the adoption of renewable energy technologies in rural communities, suggesting that 

successful adoption requires not only technological solutions but also social and policy support 

systems. 

Socioeconomic Indicators and Renewable Energy Technologies in Rural Malawi (2024) 

Chiwona et al. (2024) examined the impact of socioeconomic factors on electricity usage and 

assessed the feasibility of implementing mini-grid systems in Kasangazi, Malawi. Using a mixed-

methods approach, the researchers collected data through structured questionnaires and energy 

audits among 87 randomly selected households. The study revealed that all households in the 

research area used non-renewable energy sources, with 60 households using disposable batteries 

for lighting, 20 for radios, and all households using firewood for cooking and heating water. The 

researchers found that despite constraints of low education levels and income, there was a 

significant demand for larger electrical appliances such as stoves and refrigerators, underscoring 

the need for mini-grid solutions even in less technologically advanced communities. The study 

highlighted the importance of understanding socioeconomic factors when implementing 

renewable energy projects, as these factors significantly influence adoption rates and 

sustainability. The authors noted that farming was the primary source of household income, with 

limited contributions from businesses, employment, and family remittances. Access to higher 

education was scarce, with only one out of 349 family members receiving tertiary education. This 

study provides valuable insights into the socioeconomic dynamics that influence renewable energy 

adoption in rural communities, which can inform similar research in Fiji. 
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Renewable Energy Adoption and Rural Livelihoods in Ethiopia (2023) 

Ayana and Bekele (2023) investigated the relationship between renewable energy adoption and 

rural livelihoods in Ethiopia. Their study examined how various renewable energy technologies, 

including solar, biogas, and improved cookstoves, affected different aspects of rural life. The 

researchers found that renewable energy adoption had significant positive impacts on household 

income, education, health, and environmental sustainability. Solar energy, in particular, enabled 

improved lighting for studying, cell phone charging, and small business operations, while biogas 

systems reduced indoor air pollution and provided organic fertilizer for farming. The study 

highlighted the importance of contextual factors in determining the success of renewable energy 

projects, including local knowledge and skills, institutional support, and financial mechanisms. 

The authors emphasized that renewable energy projects were most successful when they were 

designed with community participation and aligned with local needs and capacities. They also 

noted that women and children were often the primary beneficiaries of renewable energy adoption, 

as these groups typically bore the burden of traditional fuel collection and suffered most from 

indoor air pollution. This research provides valuable insights into the multifaceted impacts of 

renewable energy on rural livelihoods in a developing country context, which may have parallels 

in rural Fiji. 

Digital Transition and Clean Renewable Energy Adoption in Rural China (2023) 

Wang and Liu (2023) examined the relationship between digital transformation and the adoption 

of clean renewable energy in rural Chinese households. Using the quasi-natural experiment 

provided by the Broadband China Policy (BCP), the researchers analyzed data from the China 

Labor-force Dynamics Survey spanning 2012 to 2016. Their investigation revealed that the 

implementation of the BCP significantly influenced clean renewable energy adoption, although 

this effect varied considerably across different regions. In the middle region, the BCP resulted in 

a notable 5.8% increase in clean renewable energy adoption compared to non-pilot cities. 

However, in the east and west regions, the BCP was associated with decreases of 12.6% and 

13.5%, respectively, in clean renewable energy adoption. The researchers employed staggered 

Difference-in-Difference (DID) and Doubly Robust Staggered DID estimators to assess this 

impact, allowing them to explore regional heterogeneity. Their dynamic effect analysis further 
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indicated that the east region had already experienced high clean renewable energy adoption prior 

to the BCP's implementation. This study highlights the complex relationship between digital 

connectivity and renewable energy adoption, suggesting that context-specific factors play a crucial 

role in determining outcomes. These findings may be relevant to Fiji's rural electrification efforts, 

particularly as they incorporate digital technologies like smart meters and mobile payment systems 

alongside renewable energy implementations. 

Integrating Traditional Knowledge with Modern Technologies for Renewable Energy (2022) 

Ndlovu and Kumar (2022) explored the integration of traditional knowledge with modern 

renewable energy technologies in rural communities. Their research, drawing from case studies 

across different developing countries, emphasized the importance of respecting and incorporating 

indigenous knowledge systems when implementing renewable energy projects. The researchers 

found that communities were more likely to adopt and sustain renewable energy systems when 

these systems were designed with consideration for local practices, beliefs, and environmental 

knowledge. The study highlighted successful examples where traditional water management 

techniques were combined with modern micro-hydro systems, and where local building practices 

were incorporated into solar installation designs. The authors argued that this integrative approach 

not only increased acceptance and adoption rates but also enhanced the resilience and sustainability 

of renewable energy systems. They noted that traditional knowledge often contained valuable 

insights about local environmental conditions, seasonal variations, and sustainable resource 

management that could inform more effective renewable energy implementations. This research 

provides important considerations for renewable energy projects in Fiji, where traditional 

knowledge systems remain strong in rural communities and could be leveraged to enhance the 

effectiveness and cultural appropriateness of renewable energy interventions. 

Renewable Energy Financing Models in Island Nations (2022) 

Chen and Williams (2022) conducted a comparative analysis of renewable energy financing 

models in small island developing states. Their research examined various approaches, including 

government subsidies, international donor funding, private sector investments, and community-

based financing schemes. The study evaluated these models based on their effectiveness, 

sustainability, and impact on local communities. The researchers found that blended finance 



Conference Proceedings International Conference on Sustainable Development Goals- 

Challenges, Issues & Practices by TMIMT- College of Management, Teerthanker Mahaveer 

University, Moradabad 25th & 26th April 2025. TMIMT International Journal (ISSN: 2348-988X) 

 

7  ICSDG-CIP-2025 25th- 26th April 2025 

approaches, which combined different funding sources and financial instruments, were often the 

most successful in island contexts. They highlighted the importance of designing financing 

mechanisms that were appropriate for the local economic conditions and institutional capacities. 

The study also found that community-based financing models, where local residents had 

ownership stakes in renewable energy systems, tended to result in higher levels of maintenance 

and sustainability. The authors noted that financial literacy and capacity building were essential 

components of successful renewable energy financing, particularly in rural communities with 

limited previous exposure to formal financial systems. This research provides valuable insights 

into effective financing approaches for renewable energy in small island contexts like Fiji, where 

resource constraints and geographic isolation present unique challenges for energy project 

financing. 

Renewables for Fiji – Path for Green Power Generation (2021) 

Mohapatra et al. (2021) analyzed Fiji's renewable energy landscape and its potential for green 

power generation. Their research highlighted that hydropower, bioenergy, solar energy, and wind 

power were the prominent renewables on which Fiji's future power generation would be based. As 

of 2019, the share of renewable energies in urban power generation was about 53% (561.96 million 

units). The study noted that 55.9% of the Fijian population lived in rural areas and settlements, 

where photovoltaic standalone systems through the solar home system (SHS) project and mini-

hydroelectric-grids had been introduced for electrification. The researchers found that photovoltaic 

grid-connected systems were being introduced in urban areas to increase the proportion of green 

energy in the country's electricity generation. They also observed that carbon dioxide emissions 

from the power sector had been gradually reducing since 1993, with 2015 emissions being 21% 

less than those of 2005. The study established that the Government of Fiji was committed to 

utilizing natural renewable energy resources and generating 99% green electrical power by 2030. 

The authors concluded that Fiji's progress in renewable energy adoption could serve as a 

benchmark for other Pacific island nations in realizing the success that renewables were achieving 

in isolated populations. 

Beyond the Business Case: Impacts of Decentralized Renewable Energy (2021) 
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Johnson and Smith (2021) investigated the impacts and resilience outcomes of decentralized 

renewable energy systems in rural communities across multiple developing countries. Their 

research went beyond traditional economic analyses to examine social, environmental, and 

resilience benefits. The study found that decentralized renewable energy systems, particularly solar 

mini-grids, contributed to improved education outcomes through reliable lighting for evening 

study, enhanced healthcare through power for medical equipment and refrigeration, and increased 

community cohesion through shared energy resources. The researchers also documented how 

renewable energy access enabled the development of new micro-enterprises and value-added 

activities in agriculture, contributing to income diversification and economic resilience. The study 

highlighted how communities with decentralized renewable energy were better able to respond to 

and recover from natural disasters and other shocks, as they were less dependent on vulnerable 

centralized infrastructure and imported fuels. The authors emphasized the importance of 

measuring these broader social and resilience benefits when evaluating renewable energy projects, 

rather than focusing solely on financial returns or cost per kilowatt-hour. This research provides 

valuable insights into the multidimensional impacts of renewable energy on rural communities, 

which can inform similar assessments in the Fijian context. 

Solar Electricity for Rural Households in the Fiji Islands (2020) 

Prasad and Kumar (2020) conducted a comprehensive study on the implementation of solar 

electricity systems in rural Fijian households. Their research combined technical analysis of 

system design with socioeconomic assessment of impacts on rural livelihoods. The study found 

that appropriately sized solar home systems could meet basic electricity needs for lighting, 

communication, and small appliances in rural households, replacing kerosene lamps and 

disposable batteries. The researchers conducted detailed cost-benefit analyses comparing solar 

systems with diesel generators, finding that while solar systems had higher upfront costs, they 

were more economical over the long term and provided more consistent service. The study 

highlighted how access to solar electricity enabled children to study in the evenings, improved 

indoor air quality by eliminating kerosene fumes, and facilitated better communication through 

radio and mobile phone charging. The authors also noted challenges in system maintenance and 

battery replacement, emphasizing the need for local technical capacity building and appropriate 

financing mechanisms. The study concluded that solar electricity could significantly improve 
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quality of life in rural Fiji, but stressed the importance of appropriate system sizing, user training, 

and ongoing technical support to ensure sustainability. This research provides valuable insights 

into both the technical and social dimensions of solar electricity adoption in the specific context 

of rural Fiji. 

Renewable Energy as a Means of Rural Livelihood Improvement in Fiji (2020) 

Sharma and Wilson (2020) explored how renewable energy technologies could improve rural 

livelihoods in Fiji through multiple applications beyond basic electrification. Their research 

examined case studies of communities that had implemented various renewable energy systems, 

including solar, biogas, and micro-hydro installations. The study found that renewable energy 

could support diverse livelihood activities, including agricultural processing, small-scale 

manufacturing, refrigeration for fisheries, and tourism services. The researchers documented how 

biogas systems in particular offered synergies with agricultural activities, providing both energy 

for cooking and organic fertilizer from the digester slurry. The study highlighted the importance 

of capacity building and skills development alongside technology deployment, noting that 

communities needed training not only in system maintenance but also in developing business 

models around the new energy resources. The authors emphasized the role of women in renewable 

energy adoption and use, finding that women often became key champions and managers of 

household and community energy systems. The study concluded that renewable energy could serve 

as a catalyst for broader rural development when implemented with attention to local needs, 

capacities, and opportunities. This research provides valuable insights into the potential for 

renewable energy to support diverse livelihood improvements in rural Fiji, beyond basic lighting 

and communications. 

Research Gap 

Based on the comprehensive literature review, two key research gaps have been identified in the 

existing body of knowledge: 

1. While numerous studies have examined renewable energy adoption in various contexts, there 

is limited research specifically investigating the direct correlation between different levels of 

renewable energy adoption and quantifiable livelihood outcomes in Fiji's rural communities. 
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Most existing studies either focus broadly on developing countries or examine specific 

technologies without comprehensively assessing their impact across multiple livelihood 

dimensions. This gap limits our understanding of how varying degrees of renewable energy 

implementation affect income levels, educational outcomes, and healthcare access in the 

unique geographical, cultural, and economic context of rural Fiji. 

2. Although several studies have touched on financing models for renewable energy projects, 

there is insufficient research on the comparative effectiveness of different implementation 

approaches (individual household-based versus community-based systems) in the specific 

context of Fiji's rural communities. This gap is particularly significant given Fiji's ongoing 

transition to renewable energy and the government's ambitious targets. Understanding which 

implementation models yield the most sustainable and equitable livelihood benefits would 

provide crucial guidance for policymakers, development agencies, and communities 

themselves. 

Research Objectives 

Based on the identified research gaps, this study aims to achieve the following objectives: 

1. To examine the relationship between the level of renewable energy adoption (measured by 

type, capacity, and duration of use) and quality of rural livelihoods in Fiji (measured by 

income levels, access to education, and healthcare services), providing quantifiable evidence 

of impact across different dimensions of wellbeing. 

2. To assess the comparative effectiveness of individual household-based versus community-

based renewable energy implementation models in enhancing and sustaining rural 

livelihoods in Fiji, with particular attention to equity, long-term sustainability, and broader 

community development outcomes. 

Hypotheses 

Based on the research objectives and literature review, this study proposes the following 

hypotheses: 
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1. Higher levels of renewable energy adoption (in terms of capacity, diversity of technologies, 

and duration of use) are positively associated with improved rural community livelihoods in 

Fiji, as measured by increased income levels, better access to education, and enhanced 

healthcare services. 

2. Community-based renewable energy implementation models yield more significant and 

equitable improvements in rural livelihoods compared to individual household-based 

models, due to economies of scale, collective management capacity, and broader distribution 

of benefits. 

Research Methodology 

Theoretical & Conceptual Framework 

This study is guided by a socio-technical systems framework that recognizes the interdependence 

between technological innovations and social structures. The research also draws on sustainable 

livelihoods theory, which conceptualizes livelihoods as comprising the capabilities, assets, and 

activities required for living. Within this framework, renewable energy is positioned as both a 

physical asset that communities can leverage and an enabling factor that enhances other livelihood 

assets (human, social, financial, and natural capital). The conceptual framework specifically 

examines how different levels and models of renewable energy adoption influence various 

dimensions of rural livelihoods, mediated by contextual factors such as local governance, market 

conditions, and environmental characteristics. 

Type of Research 

This study employs a mixed-methods approach, combining quantitative surveys with qualitative 

interviews and focus group discussions. This approach allows for both statistical analysis of 

relationships between variables and in-depth understanding of the mechanisms and contextual 

factors that influence these relationships. 

Source of Data Collection 

The research utilizes both primary and secondary data sources. Primary data was collected through 

household surveys, key informant interviews, focus group discussions, and direct observation in 



Conference Proceedings International Conference on Sustainable Development Goals- 

Challenges, Issues & Practices by TMIMT- College of Management, Teerthanker Mahaveer 

University, Moradabad 25th & 26th April 2025. TMIMT International Journal (ISSN: 2348-988X) 

 

12  ICSDG-CIP-2025 25th- 26th April 2025 

selected rural communities across Fiji. Secondary data was obtained from government reports, 

project documents from the Department of Energy and the Fiji Rural Electrification Fund, Energy 

Fiji Limited statistics, and relevant studies by development organizations. 

Research Instrument 

For quantitative data collection, a structured questionnaire was developed with sections on 

household demographics, energy use patterns, livelihood activities, income sources and levels, 

educational outcomes, and healthcare access. For qualitative data, semi-structured interview 

guides and focus group discussion protocols were developed. These instruments were pilot-tested 

in two villages and refined based on feedback before full implementation. 

Population 

The study population consists of all rural households in Fiji that have some form of renewable 

energy installation or are in communities where renewable energy projects have been 

implemented. According to the Fiji Rural Electrification Fund data, approximately 399 rural 

communities across Fiji have been targeted for renewable energy access improvements. 

Sampling Unit 

The sampling unit for this study is the individual household in rural Fiji. 

Sample Size with Proper Calculation 

Using Slovin's formula: n = N / (1 + Ne²) 

Where: 

n = sample size 

N = population size (estimated 25,000 households in communities with renewable energy access) 

e = margin of error (4.5%) 

n = 25,000 / (1 + 25,000 × 0.045²) 

n = 25,000 / (1 + 25,000 × 0.002025) 
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n = 25,000 / (1 + 50.625) 

n = 25,000 / 51.625 

n = 484.26 

Rounding down to account for potential non-responses, the final sample size was 450 households. 

Area of the Study 

The study was conducted in rural communities across Fiji's main islands of Viti Levu and Vanua 

Levu, as well as selected outer islands where renewable energy projects have been implemented. 

Specific focus was given to communities where the Fiji Rural Electrification Fund has supported 

solar mini-grid installations. 

Sampling Technique Used 

A multi-stage sampling technique was employed. First, stratified sampling was used to select 

communities based on geographical location (main islands versus outer islands) and type of 

renewable energy implementation (individual household systems versus community mini-grids). 

Within each selected community, systematic random sampling was used to select individual 

households, ensuring representation across different socioeconomic levels. 

Statistical Tools Used 

Quantitative data was analyzed using descriptive statistics (frequencies, percentages, means, and 

standard deviations) and inferential statistics (multiple regression analysis, chi-square tests, and 

analysis of variance). Structural equation modeling was used to examine the relationships between 

renewable energy adoption, mediating factors, and livelihood outcomes. Qualitative data was 

analyzed using thematic content analysis, with coding and categorization of responses to identify 

patterns and themes. SPSS version 26 and AMOS were used for quantitative data analysis, while 

NVivo was used for qualitative data analysis. 

Data Analysis & Interpretation 
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This section presents the analysis of data collected from 450 households across rural communities 

in Fiji. The analysis explores the relationship between renewable energy adoption and various 

aspects of rural livelihoods. 

Table 1: Demographic Profile of Respondents (N=450) 

Characteristic Category Frequency Percentage 

Gender 
Male 267 59.3% 

Female 183 40.7% 

Age Group 

18-30 years 98 21.8% 

31-45 years 176 39.1% 

46-60 years 135 30.0% 

Above 60 years 41 9.1% 

Education Level 

No formal education 36 8.0% 

Primary education 157 34.9% 

Secondary education 203 45.1% 

Tertiary education 54 12.0% 

Household Size 

1-3 members 104 23.1% 

4-6 members 238 52.9% 

7-9 members 89 19.8% 

10 or more members 19 4.2% 

 

Table 1 presents the demographic profile of the survey respondents. The majority were male 

(59.3%), with the largest age group being 31-45 years (39.1%). In terms of education, most 

respondents had secondary education (45.1%), followed by primary education (34.9%). The 

majority of households had 4-6 members (52.9%). 

Table 2: Distribution of Renewable Energy Technologies in Rural Households (N=450) 

Type of Renewable Energy Technology Frequency Percentage 

Solar home systems 248 55.1% 

Solar mini-grid connection 136 30.2% 
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Micro-hydro connection 41 9.1% 

Biogas systems 27 6.0% 

Wind energy systems 8 1.8% 

Multiple systems 64 14.2% 

No renewable energy access 54 12.0% 

Note: Percentages do not sum to 100% as some households have multiple technologies. 

Table 2 shows the distribution of renewable energy technologies among surveyed households. 

Solar home systems were the most common (55.1%), followed by connections to community solar 

mini-grids (30.2%). Notably, 14.2% of households had access to multiple renewable energy 

technologies, while 12.0% had no access to renewable energy despite being in communities where 

some implementations had occurred. 

Table 3: Level of Renewable Energy Adoption and Monthly Income (N=450) 

Level of Renewable Energy 

Adoption 
N 

Average Monthly Income 

(FJD) 

Standard 

Deviation 

No adoption 54 427.36 98.42 

Low adoption 176 583.25 112.87 

Medium adoption 154 856.73 168.29 

High adoption 66 1243.92 236.54 

Total 450 748.65 278.31 

 

ANOVA: F=287.43, p<0.001 

Table 3 presents the relationship between the level of renewable energy adoption and monthly 

household income. The level of adoption was categorized based on a composite score that 

considered the capacity, duration of use, and diversity of renewable energy technologies. The 

results show a significant relationship between renewable energy adoption and income levels 

(F=287.43, p<0.001). Households with high adoption had an average monthly income of FJD 

1243.92, nearly three times higher than households with no adoption (FJD 427.36). 
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Table 4: Implementation Model and Livelihood Outcomes (N=396, excluding households 

with no renewable energy) 

Implementation 

Model 
N 

Average Income 

Increase (%) 

Children's Study 

Time (hours/week) 

Healthcare 

Visits (annual) 

Individual 

household-based 
223 28.4% 14.3 5.2 

Community-based 173 42.7% 18.9 7.8 

t-statistic  6.83** 5.27** 4.91** 

**p<0.01 

Table 4 compares livelihood outcomes between households with individual-based renewable 

energy systems and those connected to community-based systems. The results show that 

community-based implementations were associated with significantly better outcomes across all 

three livelihood indicators. Households with community-based renewable energy experienced a 

42.7% increase in income compared to 28.4% for individual household-based systems. Similarly, 

children in households with community-based systems spent more time studying (18.9 hours/week 

versus 14.3 hours/week) and had better healthcare access as measured by annual healthcare visits 

(7.8 versus 5.2). 

Table 5: Renewable Energy Adoption and Educational Outcomes (N=450) 

Level of Renewable 

Energy Adoption 
N 

School 

Attendance Rate 

(%) 

Average Study 

Hours (per week) 

Homework 

Completion Rate 

(%) 

No adoption 54 78.3% 8.4 62.7% 

Low adoption 176 86.2% 12.6 74.5% 

Medium adoption 154 93.5% 16.8 85.3% 

High adoption 66 97.1% 19.7 91.6% 

Total 450 89.5% 14.7 79.2% 

ANOVA (F-statistic)  56.38** 78.21** 62.84** 

**p<0.01 
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Table 5 presents the relationship between renewable energy adoption and educational outcomes. 

The results show a significant positive relationship across all educational indicators. School 

attendance rate increased from 78.3% in households with no adoption to 97.1% in households with 

high adoption. Similarly, average study hours per week increased from 8.4 to 19.7, and homework 

completion rate improved from 62.7% to 91.6% as the level of renewable energy adoption 

increased. 

Table 6: Renewable Energy Adoption, Duration, and Healthcare Outcomes (N=450) 

Duration of 

Renewable 

Energy Use 

N 

Access to Medical 

Information (Scale 

1-5) 

Refrigeration of 

Medicines (% with 

access) 

Evening 

Healthcare 

Services (% 

utilizing) 

No access 54 1.8 5.6% 16.7% 

<1 year 87 2.7 24.1% 31.0% 

1-3 years 176 3.4 56.8% 52.3% 

>3 years 133 4.2 83.5% 77.4% 

Total 450 3.3 49.8% 50.2% 

ANOVA (F-

statistic) 
 84.37** (χ²=127.64**) (χ²=75.32**) 

**p<0.01 

Table 6 examines the relationship between the duration of renewable energy use and healthcare 

outcomes. The results indicate that longer duration of renewable energy use is associated with 

better healthcare outcomes. Access to medical information (measured on a scale of 1-5) increased 

from 1.8 for households with no access to 4.2 for households with more than 3 years of renewable 

energy use. The percentage of households with access to refrigeration for medicines increased 

dramatically from 5.6% to 83.5%, and utilization of evening healthcare services improved from 

16.7% to 77.4% with longer duration of renewable energy use. 

Table 7: Multiple Regression Analysis: Predictors of Household Income (N=450) 
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Predictor Variable 
Standardized Beta 

Coefficient 

t-

value 

p-

value 

Renewable energy capacity (kW) 0.382 7.56 <0.001 

Duration of renewable energy use (years) 0.236 4.82 <0.001 

Type of implementation (community=1, 

individual=0) 
0.195 3.97 <0.001 

Education level of household head 0.173 3.68 <0.001 

Household size 0.104 2.27 0.024 

Age of household head -0.048 -1.05 0.294 

Gender of household head (male=1, 

female=0) 
0.032 0.72 0.474 

 

R²=0.683, Adjusted R²=0.671, F=135.29, p<0.001 

Table 7 presents the results of a multiple regression analysis examining predictors of household 

income. The model explains 67.1% of the variance in household income (Adjusted R²=0.671). 

Renewable energy capacity emerged as the strongest predictor (β=0.382, p<0.001), followed by 

duration of renewable energy use (β=0.236, p<0.001) and type of implementation (β=0.195, 

p<0.001). Education level of the household head and household size were also significant 

predictors, while age and gender of the household head were not statistically significant. 

Results and Findings 

The analysis of data collected from 450 households across rural communities in Fiji reveals several 

significant findings regarding the relationship between renewable energy adoption and rural 

livelihoods. 

First, the study found a strong positive relationship between the level of renewable energy adoption 

and household income. As shown in Table 3, households with high adoption of renewable energy 

technologies had an average monthly income nearly three times higher than households with no 

adoption (FJD 1243.92 versus FJD 427.36). This relationship remained significant even after 

controlling for other factors such as education level, household size, and demographic 

characteristics (Table 7). The regression analysis revealed that renewable energy capacity was the 
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strongest predictor of household income (β=0.382, p<0.001), followed by duration of use 

(β=0.236, p<0.001). 

Second, the type of implementation model significantly influenced livelihood outcomes. 

Community-based renewable energy systems were associated with better outcomes across all three 

livelihood indicators compared to individual household-based systems (Table 4). Households with 

community-based systems experienced a 42.7% increase in income (versus 28.4% for individual 

systems), had children with more study time (18.9 hours/week versus 14.3), and made more 

healthcare visits annually (7.8 versus 5.2). This suggests that community-based approaches may 

offer advantages in terms of economies of scale, resource pooling, and collective management that 

translate into enhanced livelihood benefits. 

Third, renewable energy adoption was strongly associated with improved educational outcomes. 

As the level of adoption increased, there were significant improvements in school attendance rates, 

study hours, and homework completion rates (Table 5). This aligns with qualitative findings from 

focus group discussions, where participants frequently mentioned how reliable lighting in the 

evenings enabled children to study longer and more effectively, leading to better academic 

performance. 

Fourth, the duration of renewable energy use emerged as an important factor influencing 

healthcare outcomes. Households with longer-term access to renewable energy reported 

significantly better access to medical information, higher rates of medicine refrigeration, and 

increased utilization of evening healthcare services (Table 6). This suggests that the health benefits 

of renewable energy accumulate over time, possibly as households develop new practices and 

health facilities adapt their services to take advantage of reliable electricity. 

Fifth, the analysis revealed that solar technologies were the most widely adopted form of 

renewable energy in rural Fiji, with solar home systems (55.1%) and solar mini-grid connections 

(30.2%) being the most common (Table 2). This reflects Fiji's abundant solar resources and the 

suitability of solar technologies for the dispersed nature of rural communities, particularly on outer 

islands where grid extension is economically unfeasible. 
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Sixth, while renewable energy adoption was generally associated with improved livelihoods, the 

study found that 12% of surveyed households had no access to renewable energy despite being in 

communities where some implementations had occurred. This indicates potential issues of equity 

and inclusivity in renewable energy distribution, with some households potentially being left 

behind in the energy transition. 

Finally, the multiple regression analysis (Table 7) highlighted that while renewable energy 

variables were the strongest predictors of household income, other factors such as education level 

and household size also played significant roles. This underscores the importance of considering 

renewable energy as part of a broader development approach that addresses multiple dimensions 

of rural livelihoods. 

Collectively, these findings provide strong support for both research hypotheses: (1) higher levels 

of renewable energy adoption are positively associated with improved rural community livelihoods 

in Fiji, and (2) community-based renewable energy implementation models yield more significant 

and equitable improvements in rural livelihoods compared to individual household-based models. 

Suggestions 

Based on the research findings, the following suggestions are proposed for policymakers, 

development agencies, and communities seeking to enhance the impact of renewable energy on 

rural livelihoods in Fiji: 

1. Prioritize community-based renewable energy models: Given the stronger positive impacts 

of community-based implementations on livelihood outcomes, policymakers and 

development agencies should prioritize community mini-grid systems over individual 

household systems where feasible. This should include mechanisms for community 

ownership, governance, and benefit-sharing to ensure equitable outcomes. 

2. Develop targeted approaches for households being left behind: Special attention should be 

given to the 12% of households that have not accessed renewable energy despite living in 

communities with implementations. This could involve subsidized connection fees, technical 

assistance, and specific outreach programs to ensure inclusive energy access. 
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3. Integrate renewable energy with productive use initiatives: To maximize income benefits, 

renewable energy programs should be explicitly linked with initiatives to promote productive 

uses of electricity, such as agricultural processing, small-scale manufacturing, and tourism 

services. This could include providing complementary support like business training, market 

linkages, and access to finance. 

4. Strengthen local capacity for system maintenance and operation: To ensure the sustainability 

of benefits over time, investments in local technical capacity are essential. This could involve 

establishing training programs for community technicians, creating regional maintenance 

hubs, and developing supply chains for spare parts. 

5. Implement tiered tariff structures for community systems: To balance financial sustainability 

with affordability, community mini-grid systems should adopt tiered tariff structures that 

provide basic access at lower rates while charging more for higher consumption levels. This 

approach can help cross-subsidize access for lower-income households. 

6. Develop education-specific applications of renewable energy: Given the strong impact on 

educational outcomes, specific programs could be developed to leverage renewable energy 

for education, such as providing tablets or computers powered by renewable energy, 

establishing community learning centers with reliable electricity, and developing digital 

educational content suitable for rural contexts. 

7. Coordinate with health services to maximize healthcare benefits: Collaboration between 

energy and health sectors could enhance the healthcare benefits of renewable energy. This 

might include designing energy systems to support specific healthcare needs, coordinating 

the operating hours of health facilities with energy availability, and developing telehealth 

services enabled by reliable electricity and connectivity. 

8. Create flexible financing mechanisms: To address the high upfront costs of renewable energy 

systems, diverse financing options should be available, including pay-as-you-go models, 

microloans, and partial subsidies. These should be designed to accommodate the seasonal 

income patterns common in rural agricultural communities. 

Implications 
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This research has several important implications for theory, practice, and policy related to 

renewable energy and rural development in Fiji and similar contexts: 

Theoretical Implications 

1. The research contributes to the socio-technical systems literature by demonstrating how 

technological interventions (renewable energy) interact with social structures to produce 

livelihood outcomes. It shows that technology adoption cannot be understood in isolation 

from social, cultural, and institutional contexts. 

2. The findings advance sustainable livelihoods theory by providing empirical evidence of how 

a specific intervention (renewable energy) can enhance multiple livelihood assets 

simultaneously, creating synergistic effects that strengthen overall resilience and wellbeing. 

3. The study contributes to the growing body of literature on energy transitions in developing 

countries by highlighting the importance of implementation models (community versus 

individual) in determining outcomes, moving beyond the binary question of access versus no 

access. 

Practical Implications 

1. For development practitioners, the research underscores the importance of long-term 

engagement with communities rather than one-off technology installations. The progressive 

improvements in outcomes with longer duration of use suggest that continued support and 

adaptation over time maximize benefits. 

2. For renewable energy project implementers, the findings highlight the need to explicitly 

design projects with specific livelihood outcomes in mind, rather than focusing solely on 

technical parameters or number of connections. 

3. For community organizations, the research provides evidence to support advocacy for 

community-owned and managed energy systems, with clear data showing their superior 

performance across multiple livelihood indicators. 

Policy Implications 
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1. For energy policy in Fiji, the research provides empirical support for the government's 

ambitious renewable energy targets, showing tangible benefits for rural communities when 

these targets are translated into actual implementations. 

2. For rural development policy, the findings suggest that renewable energy should be 

positioned as a central component of integrated rural development strategies, given its 

demonstrated positive effects on income, education, and healthcare. 

3. For climate policy, the research shows that mitigation actions (renewable energy adoption) 

can have significant adaptation co-benefits by enhancing the resilience and adaptive capacity 

of rural communities through improved livelihoods. 

4. For educational and health policies, the findings suggest that coordination with energy access 

initiatives could multiply the effectiveness of investments in these sectors in rural areas. 

Limitations 

While this research provides valuable insights into the relationship between renewable energy 

adoption and rural livelihoods in Fiji, several limitations should be acknowledged: 

1. Cross-sectional design: The study primarily used cross-sectional data, which limits the ability 

to establish causal relationships between renewable energy adoption and livelihood 

outcomes. While statistical controls and retrospective questions were used to address this 

limitation, a longitudinal design would provide stronger evidence of causality. 

2. Self-reported data: Much of the data on income, educational outcomes, and healthcare 

utilization was self-reported by respondents, which may be subject to recall bias or social 

desirability bias. While efforts were made to triangulate data through multiple sources, some 

measurement error may remain. 

3. Geographic coverage: While the study attempted to include communities from different 

regions of Fiji, logistical constraints limited access to some of the most remote outer islands. 

The findings may therefore not fully represent the experiences of the most isolated 

communities. 
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4. Focus on specific technologies: The study primarily captured data on solar and micro-hydro 

systems, with limited representation of other renewable energy technologies such as wind 

and biomass. The findings may not fully apply to these less common technologies in the 

Fijian context. 

5. External events: Data collection coincided with the recovery period from multiple tropical 

cyclones that affected Fiji in recent years. These extreme events may have influenced 

livelihood outcomes independently of renewable energy adoption, potentially confounding 

some of the relationships observed. 

6. Limited control group: While the study included households with no renewable energy 

access within communities where some implementations had occurred, it did not include 

communities with no renewable energy interventions at all. This limits the ability to control 

for community-level factors that might influence both renewable energy adoption and 

livelihood outcomes. 

Scope of Future Research 

Building on this study and acknowledging its limitations, several promising avenues for future 

research emerge: 

1. Longitudinal studies: Future research should employ longitudinal designs to track changes 

in livelihood outcomes before and after renewable energy implementations, providing 

stronger evidence of causal relationships and documenting how benefits evolve over time. 

2. Comparative analysis across Pacific Island nations: Expanding similar research to other 

Pacific Island nations would allow for comparative analysis of how different policy 

environments, cultural contexts, and geographic conditions influence the relationship 

between renewable energy and rural livelihoods. 

3. Integration with climate resilience: Future studies should explore how renewable energy 

adoption interacts with climate resilience initiatives in rural Fiji, examining whether energy 

access enhances communities' ability to prepare for, respond to, and recover from climate-

related disasters. 
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4. Gender-specific impacts: More detailed investigation of how renewable energy affects men 

and women differently would provide valuable insights for gender-sensitive energy planning. 

This could include examining time use, division of labor, decision-making power, and 

entrepreneurial opportunities. 

5. Technology-specific assessments: Research focusing on less common renewable energy 

technologies in Fiji, such as wind, biomass, and marine energy, would help identify the most 

appropriate technological solutions for different geographical and socioeconomic contexts. 

6. Policy implementation analysis: Studies examining the implementation process of Fiji's 

renewable energy policies, identifying barriers, enablers, and unintended consequences, 

would provide practical guidance for policy refinement and more effective execution. 

7. Cost-benefit analysis of different implementation models: More detailed economic analysis 

comparing the costs and benefits of various implementation models over their full lifecycle 

would provide valuable information for financial planning and resource allocation. 

8. Cultural dimensions of energy transition: Research exploring how traditional Fijian cultural 

practices and values interact with renewable energy adoption could yield insights into more 

culturally appropriate and therefore sustainable implementation approaches. 

Conclusion 

This research examined the impact of renewable energy adoption on rural community livelihoods 

in Fiji, focusing on how different levels and models of renewable energy implementation affect 

income, education, and healthcare outcomes. The findings provide compelling evidence that 

renewable energy adoption is positively associated with improved rural livelihoods across multiple 

dimensions. Higher levels of renewable energy adoption, particularly through community-based 

implementation models, were consistently linked with increased household income, better 

educational outcomes, and enhanced access to healthcare services. 

The study highlights the importance of moving beyond binary measures of energy access to 

consider the level, quality, and model of renewable energy implementations. It demonstrates that 

how renewable energy is implemented matters as much as whether it is implemented. Community-
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based approaches, which leverage collective resources and governance structures, appear to yield 

superior outcomes compared to individual household-based systems. 

The research also underscores the evolving nature of benefits over time, with households having 

longer-term access to renewable energy reporting progressively better livelihood outcomes. This 

suggests that the full benefits of renewable energy adoption may take time to materialize as 

households and communities adapt their practices and develop new opportunities around reliable 

electricity access. 

These findings have significant implications for Fiji's energy transition and rural development 

policies. They provide empirical support for the government's ambitious renewable energy targets 

while highlighting the need for implementation approaches that maximize livelihood benefits, 

particularly for the most vulnerable households. The results also speak to broader questions about 

sustainable development in Small Island Developing States, demonstrating how renewable energy 

can simultaneously address environmental sustainability, economic development, and social 

wellbeing. 

As Fiji continues its journey toward 100% renewable energy by 2036, this research suggests that 

success should be measured not only in terms of installed capacity or emissions reductions but also 

in terms of tangible improvements in the lives of rural Fijians. By centering rural livelihoods in 

renewable energy planning and implementation, Fiji can ensure that its energy transition 

contributes to a more equitable, resilient, and prosperous future for all its citizens. 
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