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[bookmark: _heading=h.l4ncsd59049s] 1.Introduction and Background
[bookmark: _heading=h.typzpluvmu0j]Globally, climate change has become one of the most critical challenges of the 21st century, driven by both human and natural factors. Its widespread impact has resulted in significant environmental degradation, threatening ecosystems, economies, and communities worldwide (United Nations. (2025). Transitioning to sustainable sources of energy is therefore essential to mitigating the effects of climate change and promoting environmental stability.
This study focuses on the question: How can small businesses in Nigeria adopt green technologies to improve sustainability? It explores how small and medium-sized enterprises (SMEs) can adapt to renewable energy solutions and environmentally responsible practices to enhance their long-term growth and competitiveness.
Nigeria, as Africa’s largest economy, continues to rely heavily on fossil fuels for industrial and commercial activities (World Bank (2025). However, there is growing recognition of the need to shift toward renewable energy sources such as wind, bioenergy, and solar. Despite the country’s vast potential for solar energy, particularly through the adoption of solar photovoltaic (PV) systems. Many SMEs in both urban and rural areas face significant challenges in transitioning to these cleaner technologies (Climate Policy Initiative (2025); Dinneya, 2025).
This research aims to identify the barriers preventing SMEs from adopting green technologies and to highlight strategies that can encourage wider implementation. A key part of the investigation involves collecting and analyzing data from small business owners to evaluate their awareness, attitudes, and capacity to integrate renewable energy solutions into their operations (International Energy Agency, 2024).
[bookmark: _heading=h.gkkiv689he7]By adopting sustainable energy systems, small businesses in Nigeria can reduce operational costs, minimize their carbon footprint, and improve profitability (Omokanmi, et al., 2023). Moreover, this transition contributes to national and global sustainability goals, positioning Nigerian SMEs as active participants in the fight against climate change and environmental degradation (Chukwuma-Eke et al., 2025).
[bookmark: _heading=h.mfzsmdjiloek] 1.2 Identification of the Problem
[bookmark: _heading=h.j3sonj4zf4ka]The core of the problem lies in the rising global temperature and the urgent need to limit it to below 2°C by 2050 (IPCC, 2025). In response, the Nigerian government, as a signatory to the Paris Agreement (2015) and participant in the Glasgow Climate Pact (COP26) (The Cable, 2025). Nigeria has committed to tackling climate change and reducing other greenhouse gas emissions such as Methane (CH₄) and Nitrous oxide (N₂O) among others. Consequently, small businesses are encouraged and, in some cases, obligated to transition to other forms of greener energy sources as part of the country’s broader sustainability goals.
However, the high cost of shifting from fossil fuels to renewable energy remains a major obstacle for most small businesses (Okugbere, 2025). The transition process often requires significant investment in solar panels, energy-efficient equipment, or waste management systems, expenses that many SMEs cannot afford. Recognizing this challenge, the government has introduced initiatives that allow small businesses to access loans and grants to support their move toward renewable energy adoption (African Scholar Publications, 2025).
According to Nairametrics (2025), the Federal Government has invested over $410 billion in clean energy programs aimed at assisting small businesses to adopt renewable technologies through the Nigerian Renewable Energy Innovation Forum (NREIF) (Nairametrics, 2024). These initiatives are also intended to reduce energy poverty, particularly for businesses that struggle with unstable electricity supply and high fuel costs.
[bookmark: _heading=h.99cteonq56r3]Despite these efforts, the issue of cost and limited revenue continues to hinder the ability of many SMEs to adopt green technologies. This financial barrier remains one of the most significant challenges to achieving large-scale renewable energy adoption within Nigeria’s business sector (Obi & Ogunleye, 2024). The following section therefore introduces the research question, which guides the subsequent data collection and analysis in this study.
[bookmark: _heading=h.ep1hxgd1h87f]
 1.3 Research Question
The main issue is how small businesses in Nigeria can effectively adopt and implement green technologies to protect the environment while achieving cost-effective sustainability.
Supporting Questions:
1. What are the major challenges affecting Nigerian SMEs in adopting green energy and technologies?

2. How can government policies and incentives support SMEs in adopting green technologies and promote sustainable business practices?

3. [bookmark: _heading=h.fj1n2vpi3afp]What challenges will Nigerian SMEs face when transitioning from long-term reliance on fossil fuels to renewable energy sources?

[bookmark: _heading=h.vzwcf6t0p723] 1.4 Value and Significance of the Research
The main value of this research lies in addressing a gap in existing studies. While numerous studies have explored renewable energy adoption at the household level. There is limited research focusing on how small and medium-sized enterprises (SMEs) adopt renewable energy technologies (Adepoju & Akinwale, 2019). This study therefore provides important insights into how socio-economic factors, business characteristics, and government policies influence the adoption of green technologies among SMEs in Nigeria.
By using a qualitative approach, this research aims to deepen the understanding of how energy transition is experienced by small businesses, especially in developing countries where financial and infrastructural challenges often limit access to clean energy. It also examines the role of government incentives and policies in encouraging SMEs to move from their reliance on fossil fuels to renewable and greener energy sources (Janghorban, et al., 2024).
Given the global transition toward sustainability, many countries, including Nigeria, are under increasing pressure to transit from their dependence on fossil fuels and embrace cleaner energy solutions (Pelz, et al., 2023). Since SMEs form a significant portion of Nigeria’s economy, their participation in this transition is crucial. 
[bookmark: _heading=h.fbwfxlss7n97]This study therefore explores how the shift toward renewable energy can support both environmental sustainability and economic growth within the SME sector. In addition, the research contributes to practical strategies for reducing operational costs through the use of solar, wind, and other renewable energy systems (Akuru & Okoro, 2014). It also supports global initiatives such as the Sustainable Development Goals (SDGs), mainly Affordable and Clean Energy, Climate Action Reforms, and Responsible Consumption and Production by promoting sustainable business practices among Nigerian SMEs (Adesua-Lincoln 2025; Suleiman, 2023).
[bookmark: _heading=h.atf36by4eig0]1.5 Research Approach
[bookmark: _heading=h.msmoacarkn5j]The study follows an inductive research approach in order to explore how small businesses in Nigeria can adopt green technologies and enhance sustainability. The inductive method is suitable as it allows new insights and patterns to emerge from collected data rather than relying on existing theories.
A qualitative research design is used to gain an in-depth understanding of small business owners’ experiences, perceptions, and challenges in adopting renewable energy solutions. To complement this, limited quantitative data, such as responses from questionnaires, will be included to support and validate qualitative findings.
[bookmark: _heading=h.pshd58q4ajw6]This mixed but primarily qualitative framework will help identify trends, inform effective policies, and highlight practical strategies that small businesses can apply to transition toward sustainable energy use.
[bookmark: _heading=h.m2psbon1yelt] 1.6 Data Collection Methods, Sampling Strategy, and Sample Size
Data collection was through using both primary and secondary methods. Primary data was obtained through the use of structured questionnaires as well as semi-structured interviews.  This literally was to understand the perception of small business owners' awareness, attitudes, and challenges in transitioning from fossil fuels to green technologies (Ajah, & Pathranarakul, 2024; Kolawole et al., 2024 ). Secondary data included government reports, academic journals, statistics, and investment reports on renewable energy.
[bookmark: _heading=h.ogb81lxgnsb9]A purposive sample of 60–70 SMEs was selected to ensure relevant insights. Collected data was organized in Excel and analyzed using basic quantitative techniques, including bar charts, to identify key factors influencing SMEs’ adoption of green energy technologies.
[bookmark: _heading=h.sw0zcm9pzuvd]1.7 Data Analysis Approach and Findings
The bar chart below illustrates the usage of fossil fuels across various cities in Nigeria, including Abuja, Ibadan, Kaduna, Kano, Lagos, and Port Harcourt, as represented in the figure.
[bookmark: _heading=h.hv7btncxrln9][image: ]
[bookmark: _heading=h.tn1928rpboor]Figure 1: Fossil fuel usage Across location 
Result: The results indicate that fossil fuel usage was highest in Ibadan and Lagos, both ranking above 5. This suggests that SMEs in these cities are heavily reliant on fossil fuels compared to other energy sources. Abuja ranked next with a score of 4, reflecting moderate usage; as the capital, its higher industrial activity and dense population contribute to fossil fuel dependence. These findings highlight the urgent need for greater investment in green energy technologies, as many SMEs still rely primarily on petrol and diesel.

Government Investment Vs Cost of Solar PV Installation 
The bar chart below shows the government investment on green technologies when compared to the solar PV installation across locations in Nigeria 

[image: ]
                     Figure 2: Government Clean Investments Vs Average Cost of Solar PV installation 


Results:  The bar chart illustrates the relationship between government investment in clean energy (measured in billions of dollars) and the average cost of solar photovoltaic (PV) installations across seven locations in Nigeria. The data reveals a noticeable disparity between investment levels and installation costs.
Government investment in cleaner energy shows a gradual increase from approximately $50 billion to $150 billion across the seven locations. However, despite this growth in investment, the cost of solar PV installations remains significantly high. This suggests that increased funding has not yet translated into affordable solar technologies for widespread adoption.
The findings indicate that although government spending on clean energy initiatives is rising, installation costs continue to pose major barriers, especially for small and medium-sized enterprises (SMEs). Many businesses face difficulties in the transition from fossil fuels to solar technologies due to the high initial expenses.
Overall, Figure 2 highlights the imbalance between policy-level investments and the realities of green technology adoption by SMEs. While the government’s effort to promote renewable energy is commendable, there is still a pressing need for greater investment in infrastructure, subsidies, and incentives to lower installation costs. Strengthening these areas would help accelerate Nigeria’s transition toward a sustainable, low-carbon economy.
Fossil Fuel Usage by Sectors 
The bar chart illustrates fossil fuel usage across different sectors in the seven locations, highlighting which sectors rely most heavily on fossil fuels.
[image: ]
Figure 3: Fossil Fuel Usage by Sectors 

[bookmark: _heading=h.qnwlj6k0ilat]Result: The bar chart illustrates the level of fossil fuel usage across various sectors in seven locations in Nigeria, including Agriculture, Manufacturing, Retail, Services, and Small and Medium Enterprises (SMEs). The chart indicates that SMEs are the largest consumers of fossil fuels, with a usage score of 9. This suggests that Nigerian SMEs face significant challenges in transitioning from heavy reliance on fossil fuels to greener energy technologies.
[bookmark: _heading=h.n74287cymt6l]The Retail sector follows SMEs in fossil fuel usage, while the Manufacturing sector shows a moderate-high usage level with a score of 5. The Agricultural sector demonstrates comparatively moderate consumption. These findings highlight the urgent need for targeted government support and the implementation of improved green technologies to assist SMEs and other high-consumption sectors. Such interventions are essential for Nigeria to align with international standards aimed at reducing greenhouse gas emissions.
Barrier to Adoption 
This section presents the barriers to entry, identified through structured questions, aimed at understanding the reasons and challenges SMEs face in adopting greener technologies.

[image: ]
[bookmark: _heading=h.ire6bhcku6te]                                           Figure 4: Barrier to Adoption 
[bookmark: _heading=h.5sn65p1ow6u5]Result: The chart above illustrates the main barriers hindering SMEs from adopting green technologies in Nigeria. Data was gathered through structured questionnaires designed to identify the challenges, limitations, and issues small businesses face in making this transition.
The findings reveal that high costs represent the most significant barrier, with 11 respondents citing the financial burden of acquiring and installing green technologies. This suggests that many businesses lack access to financial incentives or funding support, forcing continued reliance on fossil fuels. The second major barrier identified was a lack of awareness. Many SMEs remain uninformed about the long-term economic and environmental benefits of adopting renewable energy technologies.
Another challenge observed was the limited availability of technical expertise. Inadequate training and insufficient technical support have made it difficult for businesses to implement and maintain green technologies effectively.
[bookmark: _heading=h.68u9rfufrjzi]In conclusion, financial constraints and limited awareness remain the two primary obstacles preventing SMEs in Nigeria from transitioning to greener technologies. Addressing these challenges requires stronger government policies, increased financial incentives, and targeted capacity-building initiatives. Such measures would significantly enhance awareness and enable a smoother transition toward sustainable energy adoption among SMEs across Nigeria.

[bookmark: _heading=h.6hd7xu8d4sdc]1.8 Recommendations
1. [bookmark: _heading=h.1pt5ton6wehe]The Nigerian government should increase investment in small and medium-sized enterprises (SMEs) to support their transition to greener technologies. This will enhance business performance while promoting economic growth, environmental protection, and cleaner energy use (Okolo et al., 2025).

2. More funding should be allocated to the renewable energy sector, as many SMEs currently lack adequate financial resources to adopt and maintain green technologies (Sajuyigbe, et al., 2024). 

3. Greater awareness campaigns are needed to educate business owners about the economic and environmental benefits of renewable energy. The data indicates that many SMEs remain unaware of the opportunities offered by green technologies (Omoyajowo, 2024).

4. Financial incentives and subsidies should be introduced to make green technologies more affordable and accessible to small businesses. This would help reduce initial costs and encourage wider adoption across various sectors (Olugbenga, 2018).

[bookmark: _heading=h.nu5hfho1woyq]1.9 Conclusion
This study examined how small and medium-sized enterprises (SMEs) in Nigeria can adopt greener technologies to improve sustainability. The findings revealed that many SMEs face significant barriers such as high costs, lack of awareness, and limited access to funding and technical expertise.
[bookmark: _heading=h.iaaelidhr1ci]To overcome these challenges, the Nigerian government should prioritize financial support, training, and policy reforms that encourage investment in renewable energy. Promoting green innovation among SMEs will not only strengthen Nigeria’s economy but also contribute to reducing greenhouse gas emissions at the local, national, and global levels.
[bookmark: _heading=h.9qzkjzbeqbvt]
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Data set

	Category
	Location/Index
	Metric
	Value

	Fossil Fuel Usage
	...
	Usage Score
	1

	Fossil Fuel Usage
	Abuja
	Usage Score
	4

	Fossil Fuel Usage
	Ibadan
	Usage Score
	5

	Fossil Fuel Usage
	Kaduna
	Usage Score
	1

	Fossil Fuel Usage
	Kano
	Usage Score
	3

	Fossil Fuel Usage
	Lagos
	Usage Score
	5

	Fossil Fuel Usage
	Port Harcourt
	Usage Score
	3

	Govt Investment vs Solar Cost
	1
	Govt Investment (Billion $)
	50

	Govt Investment vs Solar Cost
	1
	Solar PV Cost ($)
	3500

	Govt Investment vs Solar Cost
	2
	Govt Investment (Billion $)
	80

	Govt Investment vs Solar Cost
	2
	Solar PV Cost ($)
	3300

	Govt Investment vs Solar Cost
	3
	Govt Investment (Billion $)
	120

	Govt Investment vs Solar Cost
	3
	Solar PV Cost ($)
	3200

	Govt Investment vs Solar Cost
	4
	Govt Investment (Billion $)
	150

	Govt Investment vs Solar Cost
	4
	Solar PV Cost ($)
	3100

	Govt Investment vs Solar Cost
	5
	Govt Investment (Billion $)
	180

	Govt Investment vs Solar Cost
	5
	Solar PV Cost ($)
	3000

	Govt Investment vs Solar Cost
	6
	Govt Investment (Billion $)
	220

	Govt Investment vs Solar Cost
	6
	Solar PV Cost ($)
	2900

	Govt Investment vs Solar Cost
	7
	Govt Investment (Billion $)
	260

	Govt Investment vs Solar Cost
	7
	Solar PV Cost ($)
	2800

	Barriers to Adoption
	Technical Issues
	Count
	4

	Barriers to Adoption
	Lack of Skills
	Count
	2

	Barriers to Adoption
	Lack of Awareness
	Count
	5

	Barriers to Adoption
	High Cost
	Count
	11

	Barriers to Adoption
	...
	Count
	1
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