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Overview

Energy is the life blood of any economy irrespective of its level at achieving development as energy and growth cannot
be treated in isolation of each other. The global demand for energy will continue to increase as a result of increasing
population and this raises the question of how to effectively satisfy the world’s increasing energy demands through
different energy sources without increasing its negative impact on the environment. There exists an insatiable demand
for energy in all its forms despite increasing population coupled with the quest for growth by developing countries
and the thirst for sustainable economic development by the developed ones as their lifestyles becomes consumption
oriented and more energy intensive respectively. Two OECD countries and two developing countries are included in
the model in order to differentiate the relationship between renewable energy consumption and economic growth in
more developed OECD countries such as the U.S. and Germany with less developed African countries such as South
Africa and Nigeria.

Methods

This study utilizes cointegration analysis to examine the relationship between GDP per capita, renewable energy
consumption, gross fixed capita and total labor force. In order to examine the long-run relationship existence,
cointegration tests was used. ARDL estimation method is been used due to the difference in the order of integration
of variables since ARDL approach has consistent results against autocorrelation and endogeneity problems. Based on
above discussions, real income is described as a function of renewable energy consumption, labour force and real
gross fixed capital formation. The time series version of this model can be written as follows:

INGDPt = a, +alInRENt + a2lnkt +a3InLt +¢t

The data used in this study consists of yearly observations between 1990 and 2016 for two OECD countries such as
US, Germany and two developing countries Nigeria and South Africa. Data on GDP per capita, combustible renewable
and waste (percentage of total energy) and real gross fixed capital are sourced from World Development Indicators
(2017) of World Bank, data on total population is sourced from OECD database.

Results

The long-run causality test is evaluated with ARDL bound test results which reveals that there exists a long run
relationship between renewable energy and sustainable development as renewable energy consumption in United
States, Germany, and Nigeria yields economic growth and sustainable development on the long run; however
renewable energy consumption has indirect effect on South Africa’s growth on the long run. In the short-run and long-
run, renewable energy consumption has a direct effect on economic growth in U.S, Germany, South Africa and
Nigeria, however it has indirect effects in South Africa on the long-run. The effect of gross fixed capital on economic
growth is direct for all countries except for South Africa and the labor positively correlated with economic growth for
only South Africa in the long-run.

Conclusion

In sustaining long run relationship between renewable energy and sustainable development, there must be a need for
renewable energy investment incentives for private investors by both developed and developing countries coupled
with energy- saving policies, consistent policy auditing and policy redirection, with the sole aim of ensuring that
existing policies yield a formidable future which is founded on the pillars of sustainability. This will further aid policy
consistency across nations.
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