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Abstract

The importance of energy consumption for growth and development calls for
improved decision support for a sustainable energy transition. Given the uncertainty
of traditional fuel costs and their bearing on energy investment decision planning as
well as the need for new growth pathways that enhance environmental sustainability
and the urgency to fill Liberia’s devastating research gap, the current study would

present opportunities.

This thesis aims at achieving the following while drawing comparisons with other
countries like South Africa, Ghana, Nigeria and China: (i) model the direction of
Granger causality between energy use and output in Liberia while incorporating
employment as additional variable (ii) estimate Liberia’s production technology in
order to gain insights on and analyze the country’s current recipe for production (iii)
decompose Liberia’s production model in order to extract output elasticities and
estimate how various inputs would substitute (iv) value renewable energy
technologies to provide insights on the economics of renewable energy expansion in
Liberia and (v) model the effects of oil price shocks and the dynamics of energy price
volatility as a basis for developing effective hedging strategies against energy risk.
Several findings have been documented from applying the most rigorous econometric

and statistical techniques.

First, the study points to evidence of distinct bidirectional Granger causality between
energy consumption and economic growth in Liberia suggesting that energy
conservation policies aimed at reducing carbon dioxide emissions would be harmful
to growth. Additionally, it shows that employment Granger causes economic growth
irrespective of the short- or long-run formulation. Moreover, Monte Carlo experiment

reveals that the asymptotic Granger causality test suffers size distortion problem for
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Liberian data, suggesting that use of the bootstrap technique is more appropriate.

Similar analysis performed for South Africa shows slightly different results.

Second, the thesis also shows that capital, labor, petroleum and electricity, in addition
to being drivers of output, are also substitutes, suggesting that price-based policies
coupled with capital subsidy programs can be adopted to redirect technology use
towards cleaner energy sources like electricity; hence, retaining the ability to fuel the
economy, while also mitigating greenhouse gas emissions. Substitution between
energy and labor and energy and capital implies that removal of price ceilings on
energy in Liberia would tend to reduce energy use and increase capital and labor
intensiveness. Similar results are obtained for China. However, the analysis on Liberia
seems to show no evidence of convergence in relative technological progress of the
four inputs implying that petroleum will continue to play a dominant role in the
energy consumption mix of the Liberian economy while labor investment will

continue to outweigh capital inputs.

Third, an optimal real options solution shows that renewable energy technologies are
economically attractive for Liberia especially when external costs are internalized.
However, annual research & development funding is low and should be raised
significantly in order to guarantee the highest possible investment incentive with
minimal expenditures. The study demonstrates that with the likelihood of renewable
energy to replace nonrenewable energy, renewable power in Liberia can potentially
reduce carbon dioxide emissions by approximately 13.9% by 2015 compared with the
2008 levels. The key insight provided by the real options analysis is that renewable
energy technologies hold a significant amount of value which can only be detected
when externalities are internalized, thus underscoring the need for carbon pricing

policies.
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Finally, when analyzing short-run impacts of oil price fluctuations, it is the case that
positive shocks to oil prices would stimulate the Liberian economy. This thesis argues
that when oil price increases in Liberia, the high costs of reallocating resources from
oil-intensive sectors lead to labor intensiveness; whose contribution to Liberian GDP
by far exceeds that of oil. In addition, the analyses on Ghana and the natural gas
market in general have shown that oil and gas prices are highly volatile bringing
serious investment disadvantages to a country like Liberia that suffers severe
infrastructural gap in the energy sector. Referencing results obtained for the
oil-exporting Nigeria and Ghana, Liberia being a future potential oil-exporter is likely

to face even higher volatility spillovers and hedging difficulties in the future.

Based on the above findings, the dissertation presents and discusses relevant policy
implications for Liberia as profiled in chapter ten. Indeed, the contribution of this
work is enormous as most of the contents have been published in journals like
‘Energy’, ‘Energy Policy’, ‘Energy Economics’, ‘Journal of Cleaner Production’ as

well as ‘Renewable and Sustainable Energy Reviews’.

Keywords: Energy Economy; Fuel Substitution; Renewable Energy Valuation;
Energy Price Volatility; Liberia
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