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ABSTRACT The global transition toward renewable energy has intensified debates on sustainability, 

particularly in oil- and gas-producing nations. Energy continues to fuel economic growth across buildings, 

transportation, industry, and agriculture, with much of this demand still met by fossil fuels. Although renewable 

energy sources such as hydropower and solar are gradually expanding, many developing economies remain 

dependent on hydrocarbons. This study examines Ghana’s energy transition trajectory in comparison with 

Nigeria, the United Kingdom, and the United States. Using a comparative research design, the study assesses 

how global shifts from fossil fuels to cleaner energy are influencing national policies, energy diversification 

efforts, and long-term sustainability strategies. The analysis evaluates Ghana’s policy frameworks, energy 

production trends, and investment patterns to determine the economic and environmental implications of the 

transition. A mixed-methods approach, incorporating qualitative policy analysis, quantitative statistical 

techniques, and case studies, is used to identify key challenges and emerging opportunities. The findings aim to 

highlight best practices, structural constraints, and policy recommendations that can strengthen Ghana’s efforts 

toward a sustainable and resilient energy future. This study contributes to the broader discourse on sustainable 

energy planning by offering insights for balancing economic development with environmental responsibility in 

resource-dependent economies. 

KEYWORDS Energy Transition, Renewable Energy, Ghana, Comparative Energy Policy, Sustainable Energy 

Planning. 
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I. INTRODUCTION 

The global energy system is undergoing a major transformation driven by climate change mitigation, 

energy security concerns, and technological innovation. Advanced economies such as the United Kingdom (UK) 

and the United States (USA) have made substantial progress in the deployment of renewable energy 

technologies, supported by strong institutions, comprehensive policy frameworks, and significant investment. In 

contrast, developing and hydrocarbon-reliant economies including Ghana and Nigeria face financial, regulatory, 

and infrastructural challenges that continue to impede a seamless transition [1]. 

Climate change affects every area of our lives, particularly health and agriculture [2,3]. To mitigate 

climate change and achieve SDGs 7 and 13, restrictions on fossil fuel use and a global shift towards renewable 

energy are encouraged [4–6]. This might affect emerging crude oil-producing countries such as Ghana. This 

energy transition is affirmed at the Conference of Party (COP) 28. It is estimated that the renewable energy 

share will increase to 60% by 2040 [7]. Comparatively, renewables are more environmentally friendly and 

generate smaller carbon dioxide footprints [4,8–9]. 

Additionally, the price tags of renewable energy are decreasing. Solar PV cost has decreased by almost 

80%, whereas the cost of wind turbines has decreased by approximately 30 to 40% [10]. Again, the tremendous 

increase in air quality that was observed during the COVID-19 pandemic’s early lockdown period has reignited 

the pledges to transition to renewables [11,12]. Consequently, switching to renewable energy is unavoidable. 

Given the significance of renewable energy towards sustainable energy, energy policymakers must evaluate the 

consequences of the energy transition on emerging oil-producing economies such as Ghana [13]. The 

macroeconomic performance of these emerging oil-producing countries is hampered by a fall in petroleum 

demand since it impacts their export revenue and government budget [14,15]. These countries anticipate funding 
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a sizable portion of their national budgets with crude oil profits [4,16]. Despite accruing significant income from 

oil, [17] assert that many developing oil-producing nations lack the diversified manufacturing infrastructure and 

technologies needed to advance. The majority of such countries’ non-oil output is imported and their non-oil 

output is always non-tradeable due to low-skilled labour. Furthermore, Zakaria [18] reiterate that public sector 

employment is supported by oil earnings in these economies, including Ghana. 

Global calls for a transition to low-carbon energy systems have generated a growing body of literature 

examining the obstacles and opportunities associated with decarbonisation, particularly in the Global South 

[19,20]. In many African countries, successive governments have adopted policy frameworks outlining 

ambitious renewable energy targets but continue to fall significantly short of these goals due to poor 

implementation [21]. Consequently, Sub-Saharan Africa has one of the lowest rates of renewable energy 

penetrations globally [22]. 

Ghana, one of the first countries in West Africa to set renewable energy targets, endorse the nationally 

determined contributions of the Paris Agreement and pass a Renewable Energy Act in 2011 [23], the dominance 

of fossil fuels in the electricity generation mix has increased during the past decade. In contrast, the contribution 

of new sources of renewable energy remains abysmal. By the end of 2023, total installed capacity remained 

overwhelmingly dominated by fossil fuel-based thermal (69.1%) and hydro (28.9%) plants, while renewable 

capacity contributed a mere 2.0% or so. Meanwhile, the National Energy Transition Framework (NETF), 

published in 2022, explicitly identifies natural gas and nuclear power as the dominant energy sources for 

Ghana's transition strategy, designating natural gas as the country’s transition fuel [24]. By contrast, renewables 

are expected to play a comparatively minor role, especially in terms of actual generation output [25]. 

Ghana, an emerging oil and gas producer, has incrementally diversified its energy mix with renewable 

sources; however, rapid energy demand growth, regulatory gaps, and limited financing remain persistent 

barriers. Nigeria, despite being Africa’s leading crude oil producer with vast renewable energy potential, faces 

similar challenges due to long-standing structural inefficiencies and dependence on fossil fuel revenues [26]. 

Comparing Ghana’s energy transition experiences with those of Nigeria, the UK, and the USA 

provides valuable insights into the determinants of successful transitions. The UK and USA have adopted 

aggressive net-zero targets, scaled up solar and wind energy, and established supportive regulatory frameworks 

[27,28]. 

The availability of fossil fuels often hinders renewable energy transitions, as economies dependent on 

fossil-fuel exports prioritise short-term economic gains over long-term sustainability goals [29]. There is some 

evidence to suggest that countries endowed with oil, gas and/or coal tend to invest less in renewables [30]. 

Pfeiffer and Mulder [31] find that fossil-fuel production is correlated with delays in renewable energy adoption 

in developing countries. For example, Colombia’s abundance of coal has slowed its adoption of renewables 

[32]. 

Pedersen and Andersen [33] explain the uneven progress of renewable energy penetration in Ghana and 

Kenya mainly in terms of differences in their energy resource endowments. They argue that, while the 

availability of oil and gas in Ghana has negatively influenced elite commitment to non-hydro renewable energy 

on a significant scale, the lack of such fossil-fuel resources in Kenya, combined with the availability of 

geothermal resources, has successfully propelled the significant development and deployment of geothermal and 

other non-hydro renewable resources. Their evidence led them to conclude that 'fossil-fuel resource endowments 

negatively influence the prospects of introducing non-hydro renewable energy on a significant scale' [33]. 

Despite global efforts toward sustainable energy, Ghana’s transition remains slow and uneven. Fossil 

fuels continue to dominate electricity generation and industrial activities, and renewable energy penetration 

remains below national targets. Although Ghana has introduced several policy instruments to support renewable 

energy deployment, progress is constrained by financing challenges, regulatory inconsistencies, and 

infrastructure deficits [34]. 

 

Key barriers include: 

1. Insufficient Infrastructure: Limited grid capacity and inadequate technological infrastructure restrict 

renewable expansion. 

2. Investment Barriers: High capital costs and constrained access to long-term financing limit project 

development [35]. 

3. Dependence on Hydrocarbon Revenues: Reliance on oil and gas complicates structural shifts toward 

low-carbon sources [36]. 

4. Policy and Regulatory Inefficiencies: Weak enforcement and inconsistent implementation undermine 

investor confidence. 

5. Comparative Lag Behind Global Leaders: Unlike the UK and USA, Ghana lacks comprehensive 

transition roadmaps and institutional capacity to drive private-sector innovation. 
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These challenges necessitate a comparative assessment of Ghana’s transition relative to similar and 

advanced oil-producing countries to identify gaps, opportunities, and policy strategies to accelerate sustainable 

energy development. 

In order to determine best practices, obstacles, and possibilities for Ghana’s energy transition, this 

study compares the energy transition trends in Ghana to other Oil and Gas producing nations like Nigeria, 

United Kingdom and United state of America. To achieve this, the following objectives were put in place; 

1. To contrast Ghana’s energy transition patterns with those of the united state, Nigeria, and the United 

Kingdom.  

2. To assess how well laws and policies affecting these nations'’ energy transformation are working.  

3. To examine how the energy transition will affect the economy, with an emphasis on job creation, 

investment trends, and energy security. 

4. To determine Ghana’s transition to renewable energy prospects and obstacles.  

5. To make policy suggestions that would improve Ghana's energy transition plan.  

 

II. METHODOLOGY  

This study adopts a comparative analytical approach supported by econometric modelling to assess the short- 

and long-term relationships between energy consumption, macroeconomic variables, and natural resource 

extraction activities in Ghana. 

 

2.1 Econometric Approach 

The Auto-Regressive Distributed Lag (ARDL) bounds testing technique was employed to analyse both short- 

and long-run dynamics. The model evaluates the impact of: 

• Crude oil production 

• Natural gas production 

• Small-scale mining activities 

• Timber and other natural resource extraction 

• Trade openness 

• Income levels 

The ARDL method is suitable for time-series data with mixed integration orders and small samples common 

features in energy research involving developing economies. 

 

2.2 Study Area Context 

Ghana is endowed with abundant natural resources such as gold, timber, bauxite, diamonds, petroleum, and 

natural gas. Since the commercialisation of oil extraction, hydrocarbons have become central to the national 

energy mix. Ghana now ranks among emerging African producers, with daily crude oil production in the tens of 

thousands of barrels and rapidly developing gas prospects. 

 

2.3 Summary of Findings from the Model 

• Short-run effects indicate that crude oil extraction, small-scale mining, and timber extraction 

significantly affect energy consumption at the 5% level, while natural gas production shows a stronger 

effect at the 1% significance level. 

• Long-run results reveal that natural resource extraction increases aggregate energy consumption, 

creating a pathway of fossil-energy dependency and raising potential risks for energy security. 

 

III. RESULTS AND DISCUSSION 

The analysis shows that Ghana’s CO₂ emissions and energy consumption have risen in parallel with the 

expansion of its oil and gas sector. Structural challenges including limited investment in renewable 

infrastructure, entrenched fossil power systems, and policy inconsistencies continue to hinder transition progress 

[37]. 

Comparatively, countries such as Trinidad and Tobago exhibit similar trends in rising emissions and 

expanding hydrocarbon sectors. Both countries face political-economy constraints rooted in resource 

dependency. 

Further comparative insights were drawn from Ghana and Venezuela. Despite similar timelines in 

discovering major petroleum reserves, the two countries diverged markedly in their policy pathways. Ghana 

strengthened its petroleum legal framework, licensing over 60% of available acreage by 2014. In contrast, 

Venezuela experienced refinery decline, rising fuel imports, and institutional instability. 

Ghana’s associated gas resources have a high gas-to-oil ratio (~2:1), significantly above the global 

average (~1:2), indicating costly treatment requirements and additional infrastructure needs. The Venezuelan 

case demonstrates the importance of establishing midstream institutions and reinvesting petroleum revenues into 
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domestic energy infrastructure. Ghana may benefit from adopting similar strategies, alongside policies that 

channel oil and gas revenues into renewable energy development. 

Overall, findings emphasise the need for strong regulation, long-term energy planning, institutional 

capacity building, and substantial clean-energy investment to prevent fossil-fuel lock-in. 

 

IV. CONCLUSION 

Ghana’s energy transition remains at an early stage, constrained by limited renewable energy 

penetration, declining hydropower share, and rising fossil-fuel dependence. Although Ghana met several 

Millennium Development Goals, achieving Sustainable Development Goal 7 will require accelerated investment 

in clean energy infrastructure, regulatory strengthening, and diversification of the national energy mix. 

While hydropower and biomass remain important components of the energy system, they cannot solely 

ensure long-term energy security. Ghana, however, stands out as one of West Africa’s most diversified 

electricity markets an advantage that can be leveraged for regional leadership in sustainable energy. 

Policy reforms, increased renewable energy investment, and strategic use of oil and gas revenues will be 

essential for supporting Ghana’s transition. Strengthening domestic technological capacity, improving 

institutional governance, and reducing dependence on fossil fuels are critical steps toward achieving a 

sustainable, secure, and low-carbon energy future. 

 

REFERENCES 
[1] BP. BP Energy Outlook 2022. Available at: www.bp.com (Accessed: 14 March 2024) (2022). 

[2] Carlson, C. J., Albery, G. F., Merow, C., Trisos, C. H., Zipfel, C. M., Eskew, E. A. & Bansal, S. Climate change increases cross-
species viral transmission risk. Nature, 607(7919), 555-562. (2022). 

[3] Food and Agriculture Organization of the United Nations (FAO). The State of Food Security and Nutrition in the World 2021: 

Transforming Food Systems for Food Security, Improved Nutrition and Affordable Healthy Diets for All; FAO: Rome, Italy (2021). 
[4] Abban, O. J., Hongxing, Y., Nuta, A. C., Dankyi, A. B., Ofori, C., & Cobbinah, J. Renewable energy, economic growth, and CO2 

emissions contained Co-movement in African oil-producing countries: A wavelet based analysis. Energy Strategy Reviews, 44, 

100977 (2022).  
[5] Jiang, Y., & Khan, H. The relationship between renewable energy consumption, technological innovations, and carbon dioxide 

emission: evidence from two-step system GMM. Environmental Science and Pollution Research, 30(2), 4187-4202 (2023).  

[6] Mohammed Idris, F., Seraj, M., & Özdeşer, H. Renewable energy consumption, CO2 emissions and trade balance nexus in OECD 
countries: evidence from ARDL bounds approach. International Journal of Energy Sector Management, 17(4), 645-660 (2023).  

[7] Tolliver, C., Keeley, A. R., & Managi, S. Policy targets behind green bonds for renewable energy: do climate commitments 

matter?. Technological Forecasting and Social Change, 157, 120051 (2020).  

[8] Tiwari, S., Sharif, A., Nuta, F., Nuta, A. C., Cutcu, I., & Eren, M. V. Sustainable pathways for attaining net-zero emissions in 

European emerging countries the nexus between renewable energy sources and ecological footprint. Environmental Science and 

Pollution Research, 30(48), 105999-106014 (2023). 
[9] Wei, S., Jiandong, W., & Saleem, H. The impact of renewable energy transition, green growth, green trade and green innovation on 

environmental quality: Evidence from top 10 green future countries. Frontiers in Environmental Science, 10, 1076859 (2023).  

[10] International Renewable Energy Agency (IRENA). Renewable Power Generation Cost 2020; International Renewable Energy 
Agency:  Masdar City, United Arab Emirates. (2020). 

[11] Gehring, T., & Spielmann, L. The treaty management organization established under the UNFCCC and the Paris Agreement: an 

international actor in its own right?. International Environmental Agreements: Politics, Law and Economics, 23(3), 235-252 (2023). 
[12] Ibrahim, I. A. Energy transition and Sustainable Development Goal 7: a legal analysis in the context of the Arab world. The Journal 

of World Energy Law & Business, 16(2), 77-90 (2023). 

[13] Oteng, C.; Iledare, O.; Peprah, J.A.; Gamette, P. Towards Just Energy Transition: Renewable Energy Transition Dynamics and 
Sectorial Employment in Ghana. Sustainability. 16, 3761 (2024). 

[14] Cherif, R., Hasanov, F., & Pande, A. Riding the energy transition: Oil beyond 2040. Asian Economic Policy Review, 16(1), 117-137 

(2021).  
[15] Genc, T. S., Kosempel, S. Energy Transition and the Economy: A Review Article. Energies. 16, 2965 (2023). 

[16] Khan, S., Shaheen, R. Transition to renewable energy technologies and prospects for oil-exporting countries. OPEC Energy Rev. 

44,429–450 (2020).  
[17] Zheng, Z., Lisovskiy, A., Vasa, L., Strielkowski, W., & Yang, Y. (2023). Resources curse and sustainable development perspective: 

Fresh evidence from oil rich countries. Resources Policy, 85, 103698 (2023).  

[18] Zakaria, N. B., Kazi, M., Mohamed, N., Rahman, R. A., & Azmi, N. A. The impact of oil price and government expenditure on 
economic growth in Malaysia. IPN Journal of Research and Practice in Public Sector Accounting and Management, 13(1), 17-36 

(2023). 
[19] Pueyo, A. What constrains renewable energy investment in Sub-Saharan Africa? A comparison of Kenya and Ghana. World 

Development. 109: 85-100 (2018). 

[20] Mahyar, K. S., and Dalia, S. Challenges to the low carbon energy transition: A systematic literature review and research agenda. 
Energy Strategy Reviews, Volume 49,101163 (2023). 

[21] Pedersen, R. H., Winckler Andersen, O., & Nøhr, H. Trends in development assistance to new renewable energy in Sub-Saharan 

Africa. Danish Institute for International Studies. DIIS Working Paper Vol. 2020, No. 12.  
[22] IAEA. (2021). World Energy Balances [Statistics] (2021).  

[23] Destrée, P. Gaseous politics: contradictions and moral frontiers of the energy transition in Ghana. Critique of Anthropology. 44(3): 

235–255 (2024). 
[24] Government of Ghana. National Energy Transition Policy Framework. Accra: Ministry of Energy (2022).  

[25] Abdulai, A.-G., & Pedersen, R. H. (2025). The political economy of energy transitions in Ghana: from oil boom to nuclear 

ambitions? Danish Institute for International Studies (DIIS). DIIS Working Paper Vol. 2025 No. 13 (2025).  
[26] Nigerian Electricity Regulatory Commission. Nigeria’s Energy Transition Plan (2022). 

https://www.bp.com/


American Journal of Engineering Research (AJER) 2025 
 

 
w w w . a j e r . o r g  

w w w . a j e r . o r g  

 

Page 94 

[27] UK Department for Energy Security and Net Zero UK Renewable Energy Progress Report. (2023). 

[28] U.S. Department of Energy. Energy Transition and Clean Energy Development. (2021). 

[29] Gursan, C. and de Gooyert, V. The systemic impact of a transition fuel: Does natural gas help or hinder the energy transition? 
Renewable and Sustainable Energy Reviews, 138:110552 (2021). 

[30] Pedersen, R. H., Winckler Andersen, O., & Renkens, I.  The political economy of energy transitions in sub-Saharan Africa: 

Contributions to an analytical framework (No. 2021: 15). DIIS Working Paper (2021). 
[31] Pfeiffer, B., & Mulder, P. Explaining the diffusion of renewable energy technology in developing countries. Energy Economics, 40, 

285-296 (2013). 

[32] Puerto-Chaves, L. M., & Corral-Montoya, F. The political economy of coal in light of climate and mineral-energy policies: A case 
study from Colombia. In The Political Economy of Coal (pp. 258-280). Routledge (2022).  

[33] Pedersen, R. H., & Andersen, O. W.  A contested agenda: Energy transitions in lower-income African countries. Energy 

Policy, 175, 113496 (2023). 
[34] PLAN, E. M. Ghana Renewable Energy Master Plan. (2019).  

[35] World Bank (2023) Financing Renewable Energy in Developing Countries. (2023). 

[36] Team, T. (2013). African Development Bank Group. Kenya Bank Group. (2013).  
[37] Acheampong, M., Yu, Q., Cansu Ertem, F., Deba Enomah Ebude, L., Tanim, S., Eduful, M., & Ananga, E. Is Ghana ready to attain 

sustainable development goal (SDG) number 7? a comprehensive assessment of its renewable energy potential and 

pitfalls. Energies, 12(3), 408 (2019).  


