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Overview

Electricity access is crucial for meaningful socio-economic development of any nation. Nevertheless, about 1.26 billion people worldwide (18% of global population) are without electricity access, majority of which dwell in the two developing regions of Asia and Africa where rural population is largely affected (WDI, 2015). In Nigeria, Africa’s most populous country, the power system is characterized by heavy reliance on few generation sources (pricipally fossil fuels), wide demand-supply cum installed-available capacity margins, huge transmision and distribution loses coupled with inadequate investment and maintenance of power infrastructures, this consequently culminated in the perenial power outages, load shedding and environmental degradation which remains a mystifying concern for over I70 million people in Nigeria, more than half of which are living in the rural areas without electricity access. (Shaabana & Petinrina, 2014 and  EIA, 2015).

To curtail this situation, Nigerian government in 2014 enacted the National Renewable Energy and Energy Efficiency Policy (NREEEP) targated at harnessing the country’s enormous but untapped renewable resources (precisely, hydro, solar, wind and biomass) to contribute about 20% of the national electricity generation by 2030. This lofty ambition lends some uncertainty to Nigeria's electricity development pathway and it is therefore imperative to examine the economic feasibility of integrating 20% renewables into the country’s power generation mix by 2030. The paper is structured as follows: section one gives the introduction, section two discussses the methodology adopted for analysis. In section three results and findings are presented while section four concludes the study.
Methodology: ​
Several energy system and sub-system modeling tools are suggested in literature (Van Beeck, 1999, Jebaraj & Iniyan 2006, Connolly et al., 2010) from simple models to complex indicators. Most of them however vary in terms of accessibility, complexity, geographical coverage, analytical technique/approach,  skill as well as data requirement. Considering these with other peculiar feautures of developing countries like Nigeria, the study employs  scenario-based energy-environment modeling tool ‘Long-range Energy Alternative Planning’ (LEAP); developed by the Stockholm Environment Institute with which four scenarios (Reference, Renewable Electricity Target, Energy Efficiency Target and Economic (Low, Medium & High) Growth Scenarios) are developed and analysed. The Reference scenario based on previous electricity generation and consumption trend is compared with other three alternative scenarios (or development pathways) with specific objectives. For each scenario, the electricity installed cum available capacity, generation profile, available resources, emission levels, system marginal cost cum effeciency target is quantitatively predicted to establish the economic feasibility of renewable integration targets set out by the government. The results are useful for government, policy­makers and energy investors from Nigeria and other African country on the possibility, level of preparedness and socio-economic implication of renewable energy integration. ​Data are sourced from international organizations, such as EIA, IEA, BP, World Bank and ESDS, and from domestic sources, such as National Beaureau of Statistics, Energy Commission of Nigeria, Central Bank of Nigeria, Ministry of Power, generation and distribution companies etc.
Results

​Firstly, the result reveals that about 28,961GWh of electricity generation (from natural gas and hydro) in 2013 is expected to increase (with proposed 20% renewable addition) to 32,803GWh in 2020 and  48,325GWh by 2030.
Based on the considered key social and techno-economic parameters, forecasted production is expected to meet the demand in all scenarios except for HEG where supply shortage of about 0.5GWh is expected by 2030. Hence, highlighting the need to bridge this gap through capacity expansion or energy saving mechanisms adoption.
Relatedly, the result reveals that the proposed 20% renewable integration would significantly reduce the country’s CO2 emission from 10Mt in 2015 to 7.1Mt and 5.3Mt respectively by 2020 and 2030
Also, the below LCOE estimation reveals biomass, hydro and wind as the most cost effective renewable options for power generation in Nigeria. However, the highest LCOE of solar PV makes it the most expensive option for electricity generation (which might makes it not economically viable through normal tariffs), thus requiring appropriate subsidies/incentive in the form of feed-in tariffs to create favourable environment for potential investors
Estimated LCOE for Selected Renewable Technologies in Nigeria
	Name


	Capital

Cost

(US$/kW)
	Fixed O&M

cost

(US$/kW-yr)


	Variable

O&M cost

(US$/kW)


	Economic Life 

(Years)


	Capacity Factor

(%)


	Estimated levelized cost

($/kWh)


	Large Hydro
	1,870
	75
	15
	30
	0.55
	0.05

	Small Hydro
	2,990
	160
	35
	30
	0.50
	0.09

	Solar PV
	2,590
	25.8
	-
	20
	0.25
	0.12

	Wind
	1,540
	38.7
	5.5
	20
	0.39
	0.08

	Biomass
	2,160
	114.8
	26.7
	25
	0.80
	0.04


Source: Author’s Estimation

Conclusions
With the results of this study, 20% renewable power integration in Nigeria by 2030 seems to be economically feasible but will require huge investment, supportive mechanisms with unalloyed commitment on the part of Nigerian government. Finally, the proposed renewables deployment target represents a critical route to significantly curtail the country’s widening electricity crisis, GHGs emissions and ultimately reach the national renewable targets in more efficient way. 
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