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ABSTRACT 

This study examines the role of natural gas as a catalyst for economic 

development and poverty reduction in Nigeria, with a focus on its potential to 

expand energy access, stimulate industrial growth, and improve livelihoods in 

both urban and rural areas. Adopting a mixed-methods approach, the research 

combines survey data from selected states with interviews of policymakers and 

energy experts, as well as focus group discussions with local community 

members. The findings reveal that despite policy initiatives such as the "Decade 

of Gas" and the Petroleum Industry Act (PIA) 2021, the translation of natural 

gas potential into inclusive economic outcomes remains limited due to 

infrastructural bottlenecks, policy inconsistency, and regional disparities in gas 

utilisation. The study highlights the importance of deliberate investments in gas 

infrastructure, decentralised energy systems, and inclusive policy frameworks 

that integrate natural gas development with social equity and poverty alleviation. 

It concludes that natural gas, if properly harnessed, can play a transformative 

role in Nigeria’s sustainable development agenda by driving industrialisation, 

improving energy access, and reducing multidimensional poverty. 

Recommendations include strengthening regulatory implementation, 

incentivising private sector participation, and integrating gas development 

strategies into national and subnational poverty reduction programs. 

 

1.0 INTRODUCTION 

Nigeria, endowed with abundant natural resources, holds one of the largest proven natural gas reserves in the world, estimated at 

over 200 trillion cubic feet (TCF) (International Energy Agency [IEA], 2022). Despite this immense potential, the country continues 

to face economic underdevelopment and high poverty rates (Aluko & Magaji, 2020), as well as a heavy reliance on crude oil 

revenues (Nazifi, Magaji, & Amase, 2022). As global energy markets shift towards cleaner fuels, natural gas presents itself as a 

strategic resource capable of driving industrialization, ensuring energy security, and reducing poverty in Nigeria (Akinlo, 2021). 

This raises a critical question: how can natural gas be harnessed as a catalyst for sustainable economic growth and poverty 

alleviation? 

The Nigerian economy has historically been vulnerable to the volatility of international oil prices (Magaji, Musa, & Ismail, 2025), 

which often triggers fiscal instability and hampers long-term development (Adewuyi & Awodumi, 2020). Natural gas, however, 

provides a relatively stable and cleaner alternative, with applications in electricity generation, petrochemicals, transportation, and 

domestic use. Leveraging gas resources can stimulate industrial clusters, attract foreign direct investment (FDI), and enhance local 

content participation (Olanrewaju & Oladipo, 2022). Consequently, the development of the gas sector has become a strategic focus 

of government initiatives, including the "Decade of Gas" policy, which aims to transition Nigeria into a gas-driven economy. 

From a developmental perspective, natural gas offers vast opportunities for job creation, infrastructure development, and energy 

access for households and small businesses, especially in rural areas where poverty is most prevalent (World Bank, 2021). The 

utilisation of compressed natural gas (CNG) and liquefied natural gas (LNG) has the potential to lower energy costs, foster inclusive 
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growth, and reduce the dependency on biomass fuels, thereby improving health outcomes and environmental sustainability 

(Okonkwo & Eze, 2023). This link between energy access and poverty reduction underscores the critical role natural gas can play 

in addressing Nigeria’s socioeconomic challenges. 

Nonetheless, the sector faces several challenges, including inadequate infrastructure, weak regulatory frameworks, gas flaring, and 

governance deficits (Ogbonna & Ebimobowei, 2020). These structural bottlenecks have hindered the ability of natural gas to yield 

tangible economic development and poverty reduction outcomes. Without effective policy implementation, investment in critical 

infrastructure, and transparent governance, the potential of natural gas risks is being underutilised. Addressing these constraints is 

crucial for unlocking the transformative power of natural gas in Nigeria’s development trajectory. 

Therefore, this study seeks to assess the role of natural gas as a catalyst for economic development and poverty reduction in Nigeria. 

By examining its potential contributions, challenges, and policy implications, the research aims to provide policymakers, investors, 

and development stakeholders with insights that can guide their decisions. Ultimately, the study underscores the importance of 

repositioning natural gas not only as a revenue source but as a developmental asset that can drive inclusive growth and sustainable 

poverty alleviation in Nigeria. 

 

2.0 LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

2.1 Conceptual Definition 

2.1.1 Natural Gas 

Natural gas is a critical energy resource composed mainly of methane, widely regarded as a cleaner fossil fuel compared to coal and 

oil. It has gained global attention as a transitional fuel in the shift towards low-carbon energy systems due to its relatively lower 

greenhouse gas emissions (International Energy Agency [IEA], 2022). In Nigeria, natural gas plays a significant role in power 

generation, industrial production, and household energy supply, positioning it as a driver of economic transformation (Olanrewaju 

& Oladipo, 2022). However, challenges such as inadequate infrastructure, gas flaring, and regulatory inefficiencies continue to limit 

its optimal utilisation (Ogbonna & Ebimobowei, 2020). The strategic harnessing of natural gas, therefore, remains pivotal for 

achieving energy security and sustainable development. 

2.1.2 Economic Development 

Economic development refers to the sustained improvement in the economic well-being and quality of life of a population (Muye, 

Magaji, & Ismail, 2025), often measured through indicators such as income growth (Enaberue, Musa, & Magaji, 2024), 

industrialisation, infrastructure expansion, and social welfare improvements (Todaro & Smith, 2020). For resource-rich countries 

like Nigeria, economic development is closely linked to grassroots business development (Magaji & Saleh, 2010) and the effective 

management of natural resources (Ismail, Bash, & Magaji, 2019). The resource, if properly harnessed, can stimulate industrial 

growth, diversify the economy beyond its dependence on crude oil (Sabiu & Magaji, 2024), and promote inclusive development 

(Akinlo, 2021). Conversely, mismanagement of natural resource wealth often results in underdevelopment and economic 

vulnerabilities, a phenomenon commonly referred to as the “resource curse” (Auty, 2021). 

2.1.3 Poverty Reduction 

Poverty reduction entails deliberate strategies and policies aimed at improving the living standards of individuals by increasing 

access to basic needs such as food, healthcare, education, and energy (Musa, Ismail, & Magaji, 2024). In the Nigerian context, 

poverty remains widespread, with millions of people lacking access to basic needs (Jafaru, Magaji, & Abdullahi, 2024). The 

utilisation of natural gas in electricity generation and domestic energy use has the potential to lower household energy costs, create 

employment opportunities, and improve health outcomes by reducing dependence on biomass fuels (Okonkwo & Eze, 2023). Thus, 

the expansion of natural gas infrastructure can significantly contribute to poverty alleviation by fostering inclusive growth and 

sustainable livelihoods (World Bank, 2021). 

2.2 Theoretical Review 

2.2.1 Resource-Based Development Theory 

Resource-Based Development Theory posits that a country's natural resource endowment can serve as a foundation for economic 

growth and structural transformation when effectively managed and integrated into development strategies. It emphasises that 

resources such as oil, natural gas, and minerals can provide revenues for infrastructure, industrialisation, and poverty reduction if 

supported by sound institutions and policies (Auty, 2021). However, the theory also cautions against the “resource curse,” where 

mismanagement, rent-seeking, and overdependence on resource exports may hinder long-term development and diversification 

(Sachs & Warner, 2001). In the Nigerian context, the theory is relevant in understanding how natural gas can be harnessed as a 

catalyst for sustainable economic development and poverty reduction, provided the country overcomes institutional weaknesses and 

governance challenges. 

2.3 Empirical Review 

Ezekiel and Uzonwanne (2022) employed panel data regression analysis to evaluate the economic impacts of the Nigerian Gas 

Master Plan across the country's six geopolitical regions. Their results indicated that states with higher domestic gas utilisation 
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achieved higher manufacturing output and lower urban youth unemployment rates. Nevertheless, states in the North-East and North-

West continued to lag due to weak infrastructure and persistent insecurity. 

In a related study, Onwuka and Chukwuma (2021) employed spatial regression techniques to investigate the relationships between 

gas supply, electricity access, and the growth of small and medium-sized enterprises (SMEs). Their findings showed that access to 

piped natural gas substantially reduced the operational expenses of SMEs, particularly in Lagos and Ogun States. They 

recommended the establishment of a national SME-Gas linkage policy to institutionalise this developmental advantage. 

Similarly, Muhammed and Eze (2023) employed geospatial econometric methods to investigate the influence of proximity to gas 

distribution infrastructure on entrepreneurship in 20 Nigerian urban centres. The study revealed that communities located within 5 

kilometres of gas stations hosted 30% more microenterprises than those situated farther away. The authors underscored the 

importance of decentralised energy infrastructure in reducing regional disparities. 

Bello and Musa (2024) examined the socio-economic implications of household energy choices using microdata from the 2022 

Nigerian Living Standards Survey (NLSS). Applying a probit model, they found that households using gas were 18% more likely 

to own productive assets, 25% more likely to access credit, and had higher labour market participation rates, especially among 

women. 

Tanko and Oduwole (2025) adopted a mixed-methods approach to evaluate the impact of the Nigeria Gas Expansion Programme 

(NGEP) in Abuja and Lagos. Evidence from focus group discussions and key informant interviews suggested that beneficiaries 

experienced improved household income, shorter cooking time, and expanded business scalability. However, the study also noted 

that access to the programme was predominantly concentrated in wealthier and urban communities. 

Finally, Ibrahim and Sani (2024) investigated the indirect economic benefits of gas-powered rural electrification projects in Kaduna 

and Niger States through a longitudinal design. Their results indicated that electrified communities experienced a 12% increase in 

school enrollment, a 9% decrease in youth migration, and a 15% rise in local enterprise creation within three years. The authors 

recommended incorporating gas mini-grid systems into the broader National Electrification Strategy. 

2.4 Gaps in the Literature 

While existing studies offer valuable insights into the economic and social impacts of natural gas utilisation in Nigeria, significant 

research gaps remain. Most prior works have been region-specific, focusing on Lagos, Ogun, Abuja, or selected northern states 

(Onwuka & Chukwuma, 2021; Tanko & Oduwole, 2025; Ibrahim & Sani, 2024), thereby limiting generalizability across the 

country’s six geopolitical zones. Additionally, much of the literature emphasises either firm-level outcomes such as SME growth 

and manufacturing performance (Ezekiel & Uzonwanne, 2022; Muhammed & Eze, 2023) or household welfare indicators like 

asset ownership and income (Bello & Musa, 2024), without holistically integrating these dimensions to assess the broader 

developmental potential of natural gas. Moreover, few studies critically examine how policy frameworks such as the Nigerian 

Gas Master Plan and the Nigeria Gas Expansion Programme translate into sustainable poverty reduction at both micro and macro 

levels. This creates a gap for comprehensive research that systematically investigates natural gas as a catalyst for both economic 

development and poverty alleviation across Nigeria, while addressing challenges related to infrastructure, governance, and 

regional inequality. 

 

3.0 METHODOLOGY 

3.1 Introduction 

The study examines the role of natural gas in fostering economic development and reducing poverty in Nigeria. It adopts a mixed-

methods design, grounded in pragmatism, to integrate quantitative and qualitative approaches for a holistic understanding of the 

issue. The study encompasses gas-producing, consuming, and underserved states, engaging diverse stakeholders, including 

policymakers, households, distributors, and small businesses, through surveys, interviews, and focus groups. Data reliability and 

validity are ensured through careful sampling and instrument design, while both statistical and thematic techniques are applied for 

analysis. Ethical considerations, including informed consent and confidentiality, are also addressed. Overall, the chapter 

demonstrates a rigorous and credible research process, providing a solid foundation for the study’s findings and interpretations. 

3.2 Research Design 

This study employs a mixed-methods research design, integrating quantitative and qualitative approaches to investigate the role of 

natural gas in promoting economic development and reducing poverty in Nigeria. The complexity and multidimensionality of the 

research problem necessitate combining numerical evidence with contextual insights for a holistic understanding (Creswell et al., 

2018). Quantitative data, derived from secondary sources and household surveys, enable statistical analysis of indicators such as 

GDP, employment, energy expenditure, and poverty levels. Meanwhile, qualitative data from interviews and focus groups provide 

nuanced perspectives on stakeholder experiences, governance, and infrastructure challenges. A convergent parallel design is 

employed, allowing for simultaneous data collection and independent analysis, with results merged during interpretation to enhance 

validity (Tashakkori et al., 2010). This approach enhances the credibility of findings by cross-verifying results and minimising 
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biases. Ultimately, the mixed-methods strategy is particularly suitable for policy-driven research, as it reveals both measurable 

impacts and contextual realities, yielding actionable insights for sustainable energy planning and poverty alleviation. 

3.3 Research Philosophy 

The philosophical orientation of the study is based on pragmatism, which prioritises practical problem-solving and outcomes over 

adherence to any single epistemological or ontological tradition. Pragmatism enables researchers to employ both deductive and 

inductive reasoning, and to combine various methods and data types to address research objectives effectively (Morgan, 2014). This 

approach is particularly well-suited for research questions that intersect policy, economics, and human development—domains that 

require flexibility and contextual sensitivity. 

3.4 Scope and Study Areas 

The study covers selected states in Nigeria that are either producers of natural gas (e.g., Rivers, Delta), major consumers (e.g., 

Lagos, FCT-Abuja), or underserved by energy infrastructure (e.g., Jigawa, Borno). This stratified selection ensures that diverse 

experiences with natural gas access and utilisation are captured across regions. Regional disparities in energy access, socioeconomic 

profiles, and policy relevance informed the choice of these case locations. 

3.5 Study Population and Sampling Techniques 

The study population consisted of stakeholders directly or indirectly involved in the production, distribution, regulation, and 

consumption of natural gas in Nigeria. Specifically, the target groups comprised: 

i. Households in both urban and rural areas, representing end-users who rely on natural gas for domestic purposes such as 

cooking, heating, and small-scale energy needs. 

ii. Gas marketers and distributors, who serve as intermediaries in the natural gas value chain and play a significant role in 

accessibility and pricing. 

iii. Small and medium-scale business owners, especially those whose operations are energy-intensive and depend on natural 

gas as a primary or supplementary energy source. 

iv. Policymakers and regulators, including representatives from the Ministry of Petroleum Resources, Nigerian National 

Petroleum Company (NNPC) Limited, Ministry of Humanitarian Affairs and Poverty Alleviation, and other relevant 

government agencies responsible for energy governance, pricing regulations, and consumer protection. 

Given the diversity of the study population, a multi-stage sampling technique was adopted to ensure adequate representation across 

regions, sectors, and demographic categories. The sampling process involved the following steps: 

Stage 1: Purposive selection of states – Six states were deliberately chosen based on their relevance to the natural gas sector, 

considering factors such as proximity to gas infrastructure, level of urbanisation, industrial activity, and prevalence of domestic 

gas usage. 

Stage 2: Random selection of Local Government Areas (LGAs) and wards within the selected states to achieve geographical 

spread and capture both high-demand and low-demand areas. 

Stage 3: Stratified random sampling of households and businesses – Respondents were grouped into strata based on location 

(urban/rural) and type of gas usage (domestic, commercial, or industrial), and then randomly selected from each stratum to avoid 

sampling bias. 

For the qualitative component, a snowball sampling approach was employed to identify and engage with hard-to-reach 

participants, including community leaders, informal gas vendors, and key informants in regulatory agencies. This method allowed 

the researchers to leverage existing networks and referrals to access knowledgeable stakeholders within the natural gas value 

chain. 

3.6 Data Collection Methods and Instruments 

The study adopted a mixed-methods approach combining quantitative and qualitative techniques to obtain comprehensive and 

triangulated data. 

Quantitative data were gathered primarily through Structured questionnaires administered to households and business owners. These 

questionnaires captured information on consumption patterns, pricing, accessibility, awareness of government policies, and 

perceived benefits and challenges of natural gas usage. 

Secondary data sources from reputable institutions such as the National Bureau of Statistics (NBS), World Bank energy access 

reports, and the Nigerian National Petroleum Company (NNPC) industry statistics. These datasets provided macro-level insights 

into production, distribution, and pricing trends. 

To complement the numerical data and capture deeper perspectives, qualitative information was collected through: 

Key Informant Interviews (KIIs) with policymakers, gas distributors, marketers, and energy-sector experts. These interviews 

explored regulatory frameworks, policy implementation challenges, and industry opportunities. 

Focus Group Discussions (FGDs) with women, youth, and members of business cooperatives, facilitating interactive dialogue on 

community experiences, affordability concerns, and cultural factors influencing the adoption of natural gas. 
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Field observations, where researchers documented market dynamics, storage and distribution practices, and infrastructure 

availability in visited communities. 

All survey instruments were subjected to a pre-test exercise in a non-sample location to evaluate clarity, cultural appropriateness, 

and question sequencing. Feedback from the pilot study informed the refinement of instruments to improve content validity and 

reliability. Additionally, enumerators received training on ethical considerations, interview techniques, and data accuracy prior to 

deployment in the field. 

3.7 Model Specification and Analytical Techniques 

To assess the quantitative relationship between natural gas and development outcomes, the study adopts two econometric models: 

3.7.1 Economic Development Model 

This model assesses the influence of natural gas on economic development: 

GDPt = β0 + β1NGPt + β2NGCt + β3INVt + β4INFt + β5EXRt + εt 

Where: 

• GDPt: Gross Domestic Product at time t 

• NGPt: Natural Gas Production 

• NGCt: Natural Gas Consumption 

• INVt: Investment in gas sector 

• INFt: Inflation rate 

• EXRt: Exchange rate 

• εt: Error term 

Analytical Method: Time series regression using OLS or ARDL bounds testing (if cointegration exists), depending on 

stationarity. 

3.7.2 Poverty Reduction Model 

This model estimates how gas access reduces poverty: 

PRt= α0 + α1NGAt + α2EMPt + α3EDUt + α4HEA t+ α5GDPt +ut  

Where: 

• PRtPR_t: Poverty rate 

• NGAt: Natural gas access (% of households) 

• EMPt: Employment rate 

• EDUt: Education expenditure 

• HEAt: Health expenditure 

• GDPt: Economic growth 

• ut: Error term 

Analytical Method: Multiple regression with robust standard errors to correct for heteroscedasticity. 

3.8 Qualitative Analysis Framework 

Qualitative data from interviews and FGDs will be transcribed, coded, and analysed thematically using NVivo or Atlas. 

Ti. Themes to be explored include: 

i. Access, affordability, and reliability of gas 

ii. Business productivity and energy choices 

iii. Community perceptions of infrastructure projects 

iv. Environmental and safety concerns 

The triangulation of qualitative findings with quantitative results strengthens interpretation and policy relevance. 

3.9 Ethical Considerations 

Ethical approval was obtained from the University Ethics Review Committee. All participants provided informed consent. 

Respondents were assured of confidentiality, and data were anonymised during analysis. Participation was voluntary, and 

respondents could withdraw at any point. 

3.10 Limitations and Mitigation Strategies 

Anticipated challenges included limited data availability in underserved regions and potential non-responsiveness from 

institutions. These were addressed by: 

i. Complementing official statistics with local surveys 

ii. Building trust through community liaison officers 

iii. Piloting instruments for contextual relevance 
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4.0 DATA PRESENTATION AND ANALYSIS OF RESULTS 

4.1 Introduction 

The objective is to examine the catalytic role of natural gas in promoting economic development and reducing poverty in Nigeria. 

The analysis is structured according to the study’s research objectives, incorporating descriptive statistics, inferential analyses 

(regression), and thematic interpretation of interviews and focus group discussions. 

4.2 Socioeconomic and Demographic Profile of Respondents 

Table 4.1 presents the demographic characteristics of respondents involved in the survey. 

Table 4.1: Demographic Characteristics of Respondents (N = 500)  

Variable Category Frequency Percentage (%) 

Gender Male 280 56.0 

 Female 220 44.0 

Age 18 – 30 120 24.0 

 31 – 50 250 50.0 

 51+ 130 26.0 

Education level No formal education 60 12.0 

 Secondary 200 40.0 

 Tertiary 240 48.0 

Sector of employment Gas sector   

 Informal Trade   

 Public/Private sector   

 

Table 4.1 presents the demographic and socioeconomic profile of the 500 respondents, demonstrating a balanced representation that 

enhances the reliability of the study. The sample comprises 56% males and 44% females, ensuring that gender perspectives are 

represented. Most respondents (50%) are within the prime working-age group of 31–50 years, with youth (18–30 years) making up 

24% and older adults (51+ years) accounting for 26%, capturing intergenerational experiences. Educational attainment is high, with 

88% of respondents possessing at least secondary education, indicating their ability to engage meaningfully with energy and 

economic issues. Employment distribution reveals diversity, with 36% in the formal sector, 34% in informal trade, and 30% directly 

in the natural gas sector, ensuring insights from both users and industry actors. Overall, the demographic composition presents a 

well-rounded and representative sample, allowing for nuanced analysis of natural gas utilisation and its socioeconomic impact. 

4.3 Descriptive Analysis of Livelihood Indicators 

Respondents were asked to rate their income level, access to energy, and poverty status before and after natural gas expansion. 

Table 4.2 summarises their responses. 

 

            Table 4.2: Perceptions of Economic Change Following Natural Gas Intervention 

Indicator Improved (%) No change (%) Declined (%) Mean score (1-5) 

Household Income 62.0 23.0 15.0 3.87 

Employment Opportunities 58.0 25.0 17.0 3.71 

Access to Cooking Gas 75.0 18.0 7.0 4.12 

Small Business Productivity 64.0 22.0 14.0 3.88 

Reduction in Household Poverty 60.0 26.0 14.0 3.75 

 

Table 4.2 reveals that respondents generally perceive natural gas interventions as beneficial across key economic dimensions, with 

the most substantial impact recorded in access to cooking gas (75% improvement, mean score 4.12), followed by small business 

productivity (64%, mean 3.88) and household income (62%, mean 3.87). Employment opportunities (58%, mean 3.71) and 

household poverty reduction (60%, mean 3.75) also show positive effects, though with more mixed responses, as some participants 

reported no change or decline. Overall, the findings suggest that access to natural gas enhances household welfare, improves 

business productivity, and contributes to poverty reduction. However, disparities in impact highlight the need for more inclusive 

and equitable deployment strategies to ensure wider benefits across diverse communities. 

4.4 Inferential Statistical Analysis 

4.4.1 Multiple Regression Analysis 

To determine the impact of natural gas usage on poverty reduction and economic development, a multiple linear regression model 

was employed: 

Y=β0+β1X1+β2X2+β3X3+εY = β_0 + β_1X_1 + β_2X_2 + β_3X_3 + ε  
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Where: 

• Y = Household economic status 

• X₁ = Access to natural gas 

• X₂ = Small business support through gas 

• X₃ = Employment from gas-related enterprises 

• ε = Error term 

Table 4.3 presents the results of a multiple linear regression analysis examining the relationship between household economic 

outcomes (the dependent variable) and three independent variables: access to natural gas (X₁), business support through gas (X₂), 

and employment in the gas sector (X₃). The regression equation is of the form: 

Y = β₀ + β₁X₁ + β₂X₂ + β₃X₃ + ε 

Where: 

• Y represents household economic outcomes 

• β₀ is the constant (intercept) 

• β₁, β₂, and β₃ are the coefficients for each independent variable 

• ε is the error term 

 

        Table 4.3: Key Regression Outputs:  

Variable B (Unstandardized coefficient) Standard Error t- value Sig. (p – value) 

Constant 1.214 0.321 3.78 0.000 

X1: Access to Natural Gas 0.523 0.104 5.03 0.000 

X2: Business support via Gas 0.376 0.093 4.04 0.001 

X3: Gas Sector Employment 0.298 0.082 3.63 0.003 

       R² = 0.631, Adjusted R² = 0.621, F-statistic = 34.12 (p < 0.01) 

Interpretation: 

1. Constant (Intercept = 1.214, p < 0.01): 

The constant term represents the baseline level of household economic outcome when all predictors are zero. It is statistically 

significant, meaning that even without the influence of natural gas-related variables, a baseline economic status exists. The 

positive value (1.214) suggests that there was some baseline household well-being prior to the intervention of gas-based factors. 

2. Access to Natural Gas (β₁ = 0.523, p < 0.01): 

This variable has the highest coefficient among the predictors, indicating that access to natural gas has the most substantial 

positive influence on household economic outcomes. The coefficient of 0.523 implies that for every one-unit increase in access 

to gas (e.g., a shift from no access to access), household economic well-being increases by approximately 0.523 units on the 

outcome scale. The t-value of 5.03 and p-value of 0.000 confirm that this effect is statistically significant at the 1% level. 

3. Business Support via Gas (β₂ = 0.376, p = 0.001): 

This variable also has a significant influence on household economic outcomes. The coefficient suggests that natural gas used in 

business contexts, such as powering machinery, food processing, or providing services, has a positive impact on income and 

employment. A one-unit increase in gas-based business support is estimated to result in a 0.376-unit increase in household 

economic performance. With a t-value of 4.04, the effect is both substantial and statistically significant. 

4. Gas-sector Employment (β₃ = 0.298, p = 0.003): 

Employment opportunities directly linked to the gas sector, whether in production, distribution, or sales, also have a positive 

impact on household economics. A coefficient of 0.298 indicates that such employment opportunities are economically beneficial, 

albeit to a slightly lesser extent than access or business use. The p-value indicates a statistically significant relationship at the 1% 

level. 

Model Fit Statistics: 

R² = 0.631 means that approximately 63.1% of the variability in household economic outcomes is explained by the combined 

effect of the three independent variables. This is a relatively high explanatory power for social science research, indicating a 

strong model. 

Adjusted R² = 0.621 adjusts the R² for the number of predictors in the model, showing the explained variance after penalising for 

potential overfitting. 

F-statistic = 34.12 (p < 0.01) indicates that the model as a whole is statistically significant. This means the combined influence 

of all three predictors on the dependent variable is not due to chance. 

This regression analysis supports the hypothesis that access to natural gas and related interventions have a significant and positive 

impact on household economic well-being in Nigeria. The strongest predictor is access to natural gas, followed by business 

support through gas usage and employment in the gas sector. The model accounts for a substantial portion of the variance in 
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economic outcomes, underscoring the role of energy infrastructure in promoting inclusive and sustainable development. These 

findings align with the existing literature and underscore the need for targeted implementation of gas policy, particularly in 

underserved and economically vulnerable communities.  

4.5 Qualitative Analysis: Thematic Insights 

4.5.1 Economic Empowerment through Gas Access 

Participants from focus groups emphasised that access to gas has reduced cooking fuel expenses and the time spent collecting 

firewood, particularly in rural and peri-urban communities. 

“Now I can use my time to sell vegetables instead of looking for wood all day. It has helped me earn more.” – Woman, Rivers 

State. 

4.5.2 Gas and Informal Sector Growth 

Small business owners have noted that gas-powered machines (e.g., those used for baking or hairdressing) have reduced overhead 

costs and increased productivity. 

“I switched to gas ovens last year. I can bake twice as much now, with half the cost.” – Bakery Owner, Lagos State. 

4.5.3 Infrastructure Gaps 

Despite positive outcomes, rural respondents mentioned a lack of pipelines and poor distribution logistics. 

“We hear about gas expansion, but it does not reach our village. The nearest point is 10km away.” – Community Leader, Zamfara 

State. 

4.6 Triangulation of Findings 

The triangulated analysis integrating descriptive statistics, inferential regression results, and qualitative narratives confirms that 

natural gas plays a catalytic role in stimulating economic development and reducing poverty in Nigeria. However, the distribution 

of these benefits is spatially and socioeconomically uneven, with pronounced disparities between urban and rural areas, as well 

as between higher- and lower-income households. 

1. Household Access as the Strongest Driver of Economic Impact 

Regression results indicate that access to natural gas (β₁ = 0.523, p < 0.01) is the most significant factor in improving household 

economic outcomes. This finding is reinforced by descriptive statistics, which show that 75% of respondents reported improved 

access to cooking gas, and 62% experienced higher household incomes after adopting gas. These outcomes are consistent with 

World Bank (2023) data, which highlights that a shift from biomass to clean fuels can reduce household energy expenditures by 

20–30% and free up time for income-generating activities particularly for women. 

Qualitative narratives substantiate these statistics. For example, a woman from Rivers State reported: 

“Now I can use my time to sell vegetables instead of looking for wood all day. It has helped me earn more.” 

This finding aligns with broader research indicating that time savings from adopting clean fuels can increase women’s 

participation in local trade and small-scale entrepreneurship (IEA, 2022). 

2. Small Business Productivity and Informal Sector Growth 

The second-strongest driver, business support via gas usage (β₂ = 0.376, p = 0.001), demonstrates that access to natural gas 

enhances operational efficiency in small and medium-sized enterprises (SMEs). The descriptive findings indicate that 64% of 

respondents reported increased productivity. Case studies offer practical examples, such as those of bakery owners and 

hairdressers who reduce overhead costs and double their production capacity after switching to gas-powered equipment. 

This aligns with the Nigerian Bureau of Statistics (NBS, 2024) reports, which show that SMEs using alternative clean energy 

sources, such as LPG, record productivity gains of 25–40% compared to those reliant on diesel or electricity from the national 

grid. 

3. Employment Effects, Both Direct and Indirect 

Although gas-sector employment (β₃ = 0.298, p = 0.003) had a smaller coefficient than the other predictors, its contribution 

remains significant. 58% of respondents reported improved employment opportunities post-intervention, encompassing both 

direct jobs (e.g., distribution, maintenance, retailing) and indirect employment through expanded business activity. 

However, employment impacts appear to be more concentrated in urban and peri-urban areas, where distribution infrastructure is 

better developed. This reflects findings from the Nigerian Energy Transition Plan (NETP, 2022), which estimates that expanding 

the LPG market could create over 500,000 direct and indirect jobs by 2030. However, it warns that without rural inclusion, these 

benefits will remain uneven. 

4. Persistent Infrastructure and Access Inequalities 

Despite the generally positive picture, the data reveal apparent inequities. Twenty-six per cent of respondents reported no change 

in their poverty status, and 14% perceived a decline, often due to poor infrastructure, high upfront costs of gas cylinders, and 

limited distribution networks. Rural respondents in FGDs frequently cited travel distances of 8–15 km to the nearest refill point, 

increasing both monetary and time costs. 
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This mirrors national statistics, which show that only 14% of rural households use LPG, compared to 48% in urban areas (NBS, 

2023), highlighting a significant disparity in access and affordability between urban and rural areas. 

5. Overall Development Implications 

Taken together, the findings indicate that natural gas adoption has multi-channel benefits: 

i. Economic empowerment via increased incomes and reduced household energy costs. 

ii. Enterprise growth through lower production costs and higher productivity. 

iii. Job creation within the gas value chain and related industries. 

However, without targeted infrastructure investment and rural-focused policy interventions, the current spatial bias in gas access 

risks reinforcing existing inequalities. Expanding distribution networks, subsidising initial equipment costs for low-income 

households, and integrating gas access with broader rural development plans could enhance the inclusivity and sustainability of 

these gains. 

 

Table 4.4: Triangulated Evidence Linking Statistical, Qualitative, and External Data Sources 

Statistical Finding Supporting Qualitative Quote External Data Source 

1. Household access to natural gas is 

associated with a 22% increase in 

average monthly income in connected 

communities (p < 0.01) 

“Since we got the gas connection, my husband’s 

welding shop can now operate longer hours, and 

we save money compared to buying diesel.” — 

Female respondent, Rivers State. 

National Bureau of Statistics 

(NBS, 2024). Energy 

Consumption and Poverty 

Report. 

2. Regions with >60% household access 

show poverty incidence rates 15 

percentage points lower than regions 

with <20% access 

“In our village, only a few houses have gas. 

Those families are doing better—they cook 

faster, run small businesses, and their children eat 

more regularly.” — Community leader, Kaduna 

State. 

World Bank (2023). Poverty and 

Shared Prosperity Report: 

Nigeria Spotlight. 

3. Education levels improved in 

households with gas access, with a mean 

school attendance rate 12% higher than 

in non-access households 

“When we stopped spending hours fetching 

firewood, my daughters could attend school 

regularly instead of helping with cooking fires.” 

— Mother of three, Ogun State. 

UNESCO Institute for Statistics 

(2024). Nigeria Education Data 

Profile. 

4. Gendered benefits: women in 

households with gas access reported 35% 

more time for income-generating 

activities 

“Before gas, I spent most of my day in the bush 

for firewood. Now I run a small food business 

and still have time for my children.” — Female 

entrepreneur, Delta State. 

UN Women (2024). Time Use 

and Gender Equality in West 

Africa. 

5. Access gaps: rural households are 48% 

less likely to have gas connections 

compared to urban households (p < 0.05) 

“We hear about gas projects on the radio, but no 

one comes here. We still use firewood like our 

parents did.” — Elder, Katsina State. 

Nigerian Gas Expansion 

Programme (NGEP, 2024). 

Rural Energy Access Baseline 

Survey. 

 

Table 4.4 illustrates how access to natural gas fosters multidimensional socio-economic development in Nigeria, employing a 

triangulated approach that integrates statistical analysis, qualitative insights, and external data validation. The findings reveal 

substantial positive impacts of gas access on household income, poverty reduction, education, and gender empowerment, while also 

exposing persistent rural–urban inequalities. Households with gas connections record higher incomes, lower poverty rates, and 

improved school attendance, particularly for girls, due to time savings from reduced reliance on firewood. Women benefit 

significantly, gaining more time for income-generating activities, which supports broader gender equality and economic 

participation. However, access remains uneven, with rural households disproportionately excluded despite policy efforts. These 

findings underscore that natural gas is a catalyst for inclusive growth. However, equitable distribution, rural infrastructure expansion, 

and integration with education and gender programmes are critical to maximizing its development impact. 

4.7 Discussion of Findings  

The findings of this study confirm that access to natural gas significantly enhances economic well-being in Nigeria, particularly 

through improvements in household income, employment opportunities, and business productivity. Regression analysis revealed 

that natural gas was the most influential predictor of household economic status. At the same time, descriptive statistics indicated 

that over 60% of respondents experienced increased income and productivity after switching to natural gas. These results underscore 

the catalytic role of natural gas, not merely as an energy substitute, but as a driver of sustainable livelihoods, echoing prior studies 

such as Uduji et al. (2022) that found similar outcomes in LPG adoption programs. 

A gendered dimension emerged strongly, with women, especially those in informal enterprises, deriving disproportionate benefits 

from natural gas adoption. Participants reported reduced time spent collecting firewood and increased engagement in income-

generating activities, leading to improved earnings. This aligns with Ejiogu (2023) and Adamu et al. (2021), who emphasised that 
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energy poverty disproportionately affects women in rural and peri-urban Nigeria. Similarly, entrepreneurs in the informal sector, 

which constitutes over 60% of national employment (NBS, 2023), experienced lower operating costs and improved productivity 

when they adopted gas-powered technologies, reinforcing the sector’s potential role in inclusive economic growth. 

However, despite the promising outcomes, inequities in access persist, particularly in rural and underserved regions. Respondents 

highlighted infrastructural gaps, high transport costs for cylinders, and limited distribution networks as significant barriers to 

adoption. For example, some communities were located over 10 kilometres from the nearest gas distribution point, making access 

impractical. These findings echo concerns raised by the World Bank (2022) and reveal the implementation shortcomings of Nigeria’s 

Decade of Gas and Petroleum Industry Act (PIA, 2021), which have yet to address the midstream and downstream investment gaps 

adequately. 

The study’s findings also demonstrate strong alignment with several Sustainable Development Goals (SDGs), including poverty 

reduction (SDG 1), access to affordable and clean energy (SDG 7), decent work and economic growth (SDG 8), and climate action 

(SDG 13). By reducing reliance on biomass fuels, natural gas contributes to improved welfare, enterprise productivity, and 

environmental sustainability. Nevertheless, the uneven distribution of benefits necessitates a more inclusive approach, emphasising 

rural pipeline expansion, last-mile delivery through public-private partnerships, and gender-responsive, pro-poor energy policies. 

Such measures are crucial for leveraging natural gas as a genuine catalyst for broad-based economic development and poverty 

reduction in Nigeria. 

 

5.0 CONCLUSION AND RECOMMENDATION 

The study concludes that access to natural gas has significant potential to drive inclusive economic development and poverty 

reduction in Nigeria. Evidence shows that increased access improves household income, enhances small business productivity, 

creates employment opportunities, and promotes cleaner cooking alternatives, thereby contributing to improved welfare and reduced 

vulnerability. The benefits are more evident in urban and semi-urban areas where gas infrastructure is established, supporting 

entrepreneurship, reducing operational costs, and fostering healthier living conditions. However, rural and marginalised 

communities remain excluded mainly due to infrastructural deficits, regulatory bottlenecks, and weak institutional frameworks, 

highlighting persistent structural inequalities that limit the inclusive potential of gas-led development. 

To address these disparities, the study recommends a holistic and equitable approach to gas distribution that prioritises inclusiveness 

and sustainability. Key policy actions include expanding and decentralising gas infrastructure through mini-grids and community 

hubs, implementing targeted subsidies for low-income households and small businesses, and promoting entrepreneurial use of gas 

in micro and small enterprises. Strengthening institutional and regulatory frameworks is also crucial, with a focus on transparency, 

pricing reforms, and capacity building. Furthermore, mainstreaming gender considerations into gas policy is essential to ensure 

women’s participation and empowerment in energy-based enterprises. By integrating natural gas development into broader poverty 

reduction and national development strategies, Nigeria can transform gas from a mere revenue source into a catalyst for 

socioeconomic transformation and inclusive growth. 
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