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Overview
According to the World Bank (2008)  ,for the first time in three decades, Sub-Saharan Africa obtained a consistent growth of about the same rate as the rest of World. Such growth has energy usage consequencies.  This is because energy plays a vital role both at the demand and supply side of the economy. At the demand side of the economy, energy is an important utility consumers use to satisfy their heating, lighting and transport needs (Chontanawat, 2009). At the supply side of the economy, energy is an input to production and an influence on labour and capital such as electricity to power machines and oil to lubricate engines. This means studies that In order to sustain the growth of  oil Producing African countries, it is necessary to estimate the effect of economc factors and exogenous  non-economic factors on renewable and non-renewable energy separately and also test  the causal relation between these types of energy and economic growth is important since it helps to design customized energy policies for optimal results.
Though energy is important, its relation with growth has not been conclusive in the energy economics b literature.
For instance, the neo classical theory propounds that output depends on labour and capital.  Energy is assumed to be consumed indirectly through capital and labour. Though energy is important, its consumption is dictated by macroeconomic conditions (Lermit and Jollands,2001). On the contrary,  ecological economics theory argues that energy is required to create more capital or trigger technological progress. For labour to be effective, it needs energy in the form of light, food, heat and transportation. By extension, Stern and Cleveland, (2004) suggest that energy is vital for economic growth. Though both theories agrees that energy relates with growth, the causal relation between energy and growth is not conclusive (Ozturk, 2010). In addition, the strong relation between energy productivity and capital use indicates that energy efficiency may be augmented by optimizing capital use (Zaman et al, 2012). This is because energy is not demanded for its own sake and does not produce output by itself . Energy works through capital stock and other channels to contribute to output. Therefore productivity and efficiency can influence  the amount of energy use. Toman (1998) posits that technological progress is the penultimate factor in enhancing energy productivity and curbing global warming It should therefore take centre stage in studies on energy demand.
Based on these premises, this study  aims  to:

1.Estimate the effect of productivity growth,  income and price on renewable and non-renewable energy demand in oil producing African countries. 
2. Ascertain the impact of economic and non-economic factors on energy demand in individual countries

3. Examine the causal relation between economic growth and energy demand  (renewable and non-renewable)
Methods

The study uses three models  based on the research objectives. First, a panel fixed effect model is used to estimate the effect of productivity, income and price on renewable and non-renewable energy demand. In order to make policy recommendations for individual countries, a structural time series model (STSM) is used to model the effect of econonomic factors such as income, price and non-economic factors such as lifestyle, productivity, and education, on renewable and non-renewable energy demand for individual countries. It is suggested that the STSM is superior for energy demand modelling since it allows for stochastically changing unobservable trend (Hunt et al.,2000).  For the first time, the underlying energy demand which is the stochastic trend captures only the efficiency factors whilst technological progress (productivity ) is estimated separately through total factor productivity. Lastly, a vector error correction model (VECM) is used to test for the causal relation between energy and growth in Oil Producing African countries.
Results

Findings from the panel data model  suggest that productivity growth has an inverse relation with non-renewable energy consumption. In addition, the effect of income on non-renewable energy consumption is higher than on renewable energy. The income elasticity is 2.079 for non-renewable energy and 0.934 for renewable energy. Results from the STSM confirm the importance of economic and non-economic factors on energy consumption. The findings suggest that productivity improvement has major impact on non-renewable energy efficiency in Ghana and Algeria. This implies that these countries can partly manage their energy security and global warming challenges by investing in productivity. In Nigeria and South Africa, productivity improvements seem to be offset by other exogenous factors which lead to higher energy consumption as productivity increases. Apart from Ghana, the shape of the Underlying energy demand trend of all countries exhibit energy using behaviour though in different forms. In terms of renewable energy demand, the trend of UEDT of countries increases at a decreasing rate apart from South Africa. The results from the VECM suggests a long-run unidirectional causality from non-renewable energy to growth in Ghana and a bidirectional relation in Algeria and Nigeria. This indicates the importance of non-renewable energy forms to economic growth in these countries. Therefore any form of non-renewable energy conservation without appropriate alternatives can hurt growth. The study finds no relation between non-renewable energy consumption and growth in South Africa in the long –run. The test suggests a feedback relation between renewable energy consumption and growth in Nigeria and a unidirectional causality from renewable to growth in Ghana and Algeria in the long-run. There is a short-run causality from renewable energy to growth in South Africa.

Conclusions
In a nutshell,  both renewable and non-renewable energy demand  are vital for  economic growth in these countries. Again, productivity improvement enhances energy efficiency in these countries. The study recommends that in designing energy conservation and carbon mitigation policies, investment in renewables and productivity should be considered.
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