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A B S T R A C T

This study employed homogeneous and heterogeneous panel methods to examine the relationship between
renewable and non-renewable electricity consumption and economic development in three transition economies
in the Baltic region, namely, Estonia, Latvia and Lithuania, for the period of 1992–2011. The study put forward
four hypotheses to examine the renewable electricity–development nexus. The findings indicated that there
existed a unidirectional causality from the economic development to renewable electricity consumption. Thus,
the results obtained from the statistical analyses have provided empirical evidence in support of the
conservation hypothesis that postulates that economic development causes the expansion of renewable
electricity consumption, but not vice versa.

1. Introduction

Electricity is a flexible form of energy that can be easily transferred
from one place to another. Due to its importance in economic
production and convenience in consumption, electric power plays a
vital role in the process of economic development [1]. Generally,
electricity consumption tends to have a statistically significant positive
relationship with economic development. At the same time, there is a
growing awareness of the importance of clean energy. Concerted efforts
are undertaken in various regions of the world to increase renewable
and sustainable energy consumption as a means to cope with global
climate change [2]. It can be proposed that as a country's income and
wealth increase, its consumption of the renewable electricity expands.
This is because wealthier countries are able to allocate additional
human and financial resources to support their efforts to increase the
share of renewable electricity consumption.

Since the mid-1990s, numerous studies have examined the rela-
tionship between electricity consumption and economic development
[3–27]. Several pioneer studies focused on the relationship between
renewable electricity consumption and economic development [2,28–
32]. Despite these inquiries, the present state of the art on the
electricity–economic development nexus research indicates a lack of
agreement concerning the direction of a causal relationship between
the two variables. Table 1 offers a summary of the major studies on the
electricity–development nexus. As can be seen from the table, the
findings of these studies are contradictory. Seven inquiries detected a
unidirectional causality from economic development to electricity
consumption [7,8,14,16–18,26] while an equal number of studies

reported the reverse causality from electricity consumption to econom-
ic development [9,12,13,15,17,21,26]. To complicate the issue, ten
studies discovered bidirectional causality between the variables
[6,16,17,19,20,22–25,27] and one investigation concluded that there
was an independent relationship between them [17].

Only six major studies have been done on the relationship between
renewable electricity and economic development and Table 2 offers a
summary of their findings. As can be seen from the table, the results are
contradictory. Two studies discovered a unidirectional causality from
economic development to renewable electricity consumption [2,28]
while one study reported the reverse causality [29]. Two investigations
concluded that there was bidirectional causality between renewable
electricity consumption and economic development [30,32] and one
study reported that the relationship between these variables was
independent [31]. Thus, there is a lack of agreement as to whether
renewable electricity consumption is a cause or an effect of economic
development.

The main objective of the current study is to examine empirically
the relationship between renewable electricity consumption and eco-
nomic development in three Baltic countries, namely, Estonia, Latvia
and Lithuania. To be more specific, this article combines two research
strategies: it provides a review of relevant literature and it also
conducts an empirical analysis for hypothesis testing. Fig. 1 offers a
graphical representation of the share of renewable electricity in total
electricity generation in the three Baltic countries for the period of
1995–2012. As the figure demonstrates, there was an upward trend in
the production of renewable energy. Until the mid-2000s, the share of
renewable energy remained negligible. In 2004, it was only 0.3% in
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