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Overview
Nigeria’s quest for environmental friendly cleaner energy and the need to improve the quality of automotive fossil-based fuels necessitated the enactment of the Nigerian Biofuel Policy and Incentives (2007). A key policy objective of this policy is to establish a thriving fuel ethanol (bio-ethanol) industry that will firmly utilize high yield agricultural products, such as, first generation food-crops like Cassava (Manihot esculenta Crantz), Sugarcane (Saccharum officinarum), and Jatropha (Jatropha curcas – a second-generation non-food crop) as feedstocks.  Globally, oil prices as witnessed recently since 2014, have been subject of volatility and geopolitics. Renewable energy sources, specifically, biofuels seem to be gaining momentum and receiving global acceptance through enabling policies that support technology, subsidies and incentives, tax holiday, blending mandates/targets and government regulatory framework to deliver the right energy-mix.  Nigeria is not insulated from the energy challenges being faced by the rest of the world. The investment in energy is being driven by policies to provide sustainable alternative/substitute for petroleum-derived transportation fuel industry with a view to addressing the issues of energy affordability, energy access, energy security, food security and greenhouse gas (GHG) emissions (global warming).  These concerns are often associated with liquid fossil fuels.  Consequently, concerted efforts are being put in place globally in response to threats posed by climate change. The Paris Climate Accord for instance, provided a forum for a global action plan to put the whole world on track against dangerous climate change by jointly agreeing to keep global temperature rise well below 2°C above pre-industrial levels and to limit the temperature increase even further to 1.5°C (UNFCCC, 2017).

According to BP Energy Outlook (2018), renewable energy is projected as the fastest growing and most diversified energy-mix source, accounting for 40% of the energy increase in 2040. Biofuels dominate “Other fuels” (which accounts for 5%) including gas-to-liquids (GTLs), coal-to-liquid (CTLs) and hydrogen in the scenario.  Also, International Energy Agency’s (IEA’s) Energy Technology Perspectives 2010 (ETP 2010) Model in its BLUE Map scenario projects Biofuels to significantly contribute to GHG emission reduction by increasing from 2% level in 2010 up to 27% by 2050.  Consequently, our objectives are to broadly examine the economy-wide impacts of biofuels policy in Nigeria; and specifically, to estimate the direct and indirect life-cycle environmental impacts of biofuels on climate change / greenhouse gas (GHG) emissions, agricultural croplands, water resources, land-use change management/restrictions and biodiversity (loss/conservation).

Methodology
As economic and policy decision-making process are borne out of decentralized optimization of both producers and consumers alike within a coherent and consistent economy-wide framework, we employ a recursive dynamic Computable General Equilibrium (CGE) model approach calibrated to a 2010 Nigeria’s Social Accounting Matrix (SAM) database (Nwafor, et al., 2010), such that the initial equilibrium reproduces the base-year data from the SAM. Data for the construction were obtained from the Input-Output Table and National Accounts for Nigeria. We also complement this with an energy-environmental variant of the Global Trade Analysis Project (GTAP-E) for inter-fuel substitution, capital-energy substitutability/complementarity, trade elasticities, carbon tax revenues and expenditures and carbon emission trading (Burniaux and Truong, 2002). GTAP-E allows for energy inter-fuel substitution into the standard GTAP model, thereby incorporating carbon emissions emanating from fossil fuel sources, and thus, provides a mechanism for carbon emission trading internationally.  In this regard, we shall leverage GTAP 9 Data Base (which disaggregates data on 140 Countries/Regions, 57 Commodities/Sectors, 8 Factors of Production, for three (3) Base Years: 2004, 2007 and 2011); and the works of Burniaux and Truong (2002), Birur, Hertel, and Tyner (2008), and Taheripour (2008), on modeling bioenergy policy through an extended version of the GTAP-E model. Also, we shall make use of National Accounts data provided by the Nigeria Bureau of Statistics (NBS) and Central Bank of Nigeria CBN) to update the database for the computation of the social accounting matrix (SAM). Furthermore, we shall make use of some macroeconomic variables such as real GDP and GHG emissions to assess the economic and environmental impacts of the biofuels policy on the Nigerian economy.  Nigeria’s SAM is comprised of 45 Activities/Commodities aggregated into the following nine (9) main Sectors: Agriculture, Mining & Quarrying, Manufacturing, Construction, Trade, Transport, Information & Communication, Utilities, and Services. This includes 4 agricultural activity sectors and 4 Mining and Quarrying activity sectors.  Simulations of the economic and environmental impact of biofuels policy will be implemented and solved using GEMPACK for the period 2007 – 2025 (i.e. over a 19-year time horizon).  The closure will be specified with relevant shocks for the exogenous variables which will be determined.
 
Results
The results obtained from the sectoral simulations will be reported as percent deviations from the baseline scenario so identified. The CGE modeling approach is apt for this exercise as it requires just one-year benchmark data for analysis in place of time-series data that may not be readily available in most developing countries like Nigeria.  Moreover, CGE model approach consider decisions in multiple sectors or markets, thereby, allowing Policy-Makers to analyse, simultaneously, the impacts of policies and external shocks on all sectors of the economy. 

Conclusions
[bookmark: _GoBack]Renewable energy technologies have enormous potential in Nigeria.  According to the Nigerian Biofuel Policy and Incentives (2007), a key target of the policy is to reduce Nigeria’s dependence on imported gasoline and mitigate GHG emissions (reduce environmental pollution) whilst at the same time create a commercially viable industry that can precipitate sustainable domestic jobs (Demibras, 2009). The policy, therefore, aims at blending premium motor spirit (PMS) or gasoline with 10% Ethanol (E-10) by 2010 and 20% Biodiesel (B-20) by 2020. This, in turn, should create a high demand for biofuels production.  In the case of biofuels production, for instance, there is large-scale farm land for the cultivation of both first- and second-generation feedstocks, and this makes captures government’s aim of linking the agricultural sector with the petroleum sector thereby providing the needed boost in the agricultural sector.   Concerted effort is desirable from government to keep to its covenant of providing farmers with right incentives for biofuel production and conducive enabling legislative and regulatory framework such as subsidy provision in form of exemptions, tax holidays, and pioneer status for newcomers.  Given this backdrop, there is a dire need for government to encourage research and development towards biofuel production on a sustainable basis for the bio-ethanol industry. 
In closing, this is work in progress, on the current doctoral research work, entitled, “Economic and Environmental impacts of Biofuels Policy in Nigeria: A Recursive Dynamic Computable General Equilibrium (CGE) Analysis”, being carried out by the Author at the Center for Petroleum, Energy Economics, & Law (CPEEL), University of Ibadan, Ibadan. Nigeria.
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