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TRANSITION

• There can be witnessed a transition from conventional energy sources, particularly coal, to
greener energy i.e., renewable energy sources
• Therefore, to achieve energy security, conventional energy sources and renewable energy
sources must supplement each other
• There is a need to promote renewable energy production as it not only aids in energy security but
also facilitates sustainable development

• Affordable and clean energy is one of the United Nation’s Sustainable Development Goals
(UNSDGs). It aims to "Ensure access to affordable, reliable, sustainable and modern energy
for all.”
• Energy productivity is crucial for sustainable development (Enflo et al., 2009)

• The environmental and economic
fallout
of
anthropogenic
climate
change, triggered mostly by energy
production, are increasingly obvious
and relevant (Buso & Stenger, 2018)
• Greenhouse gases that result from
energy use are doing more and more
damage to the healthy development of
society (Sheng & Yang, 2014)
• Thus, there is a need to reduce
emissions of greenhouse gases

BARRIERS
Intermittency

• A prominent mitigation strategy is to
replace the polluting fossil fuel based
resources for renewable energy
resources (Silva et al., 2018)
• Renewable energy offers a better
alternative, but there are multiple
barriers to its proliferation

Reliability

Market Size

• Cross border electricity trade, by offering potential solutions to these problems, provides a
new direction for energy security and sustainable development through its positive effects on
the renewable energy (Pu et al., 2021)
• Moreover, it appears that trade costs are not very high in utilities such as electricity
(Gomtsyan, 2016)

LITERATURE BACKGROUND AND RESEARCH GAP
• Ahmed et al. (2017) found that an integrated ASEAN power grid can enhance power
generation from countries with abundant renewable resources to meet the growing
demand at load centres in the ASEAN region
• Haque et al. (2020) demonstrated that cross border electricity trade is attractive to
Bangladesh
• The macroeconomic theory provides convincing arguments in support for the significant
and positive effects of international trade on output and growth (Singh, 2010)
• There are further empirical evidences on the dynamic relationship between output, energy
production, and international trade (Halicioglu & Ketenci, 2018)

• Yet, there are hardly any empirical study to explore the relationship between cross border
electricity trade and renewable energy production

RESEARCH QUESTIONS

RQ1
• What is the causal direction between renewable energy generation
and cross border electricity trade?

RQ2
• How are these variables related?

DATA
35 Countries

OECD & BRICS

29 Years (1990-2018)
International Energy Agency &
World Bank

METHODS

RQ1

RQ2

Panel Granger
Causality Test

Nonparametric
Kernel
Regression

Procedure
proposed by
Dumitrescu &
Hurlin (2012)

On lines of
Racine & Li
(2004) and Li &
Racine (2004)

The goal of the analysis is to explore the role of economic output and cross border
electricity trade in promoting renewable energy. The model is:

In Kernel regression, a nonparametric regression, the unknown function f(.) is estimated
through a kernel function k(.)
In our nonparametric estimation, for the continuous variable, we have used two different
kernel functions - Epanechnikov kernel and Gaussian kernel given in the following
equations (2) and (3)

The bandwidth and the kernel function, which are defined in terms of α are associated
through the relation given by equation (4)

We have used kernel functions proposed by Racine & Li (2004) for the non-metric variables
and are shown in equations (5) and (6)

We have also estimated a couple of parametric models for comparison. We have used
Mean Group and Common Correlated Effects Mean Group estimations as proposed by
Pesaran (2006)

RQ1

RQ2

SUMMARY OF RESULTS
Panel Granger
Causality
Bi-directional
causality

Nonparametric
Estimation (Kernel
Regression
Cross border trade in
electricity positively and
significantly effects the
renewable energy
expansion
Output also positively
and significantly effects
renewable energy
generation
Both the country and the
time dimensions have
significant effects

Comparative
Models
Parametric models
give results similar
to the nonparametric
ones

IMPLICATIONS
• It is recommended to promote cross border electricity trade to support renewable energy
generation

• Growth in renewable energy production would promote sustainable development and
would help in achieving energy security
• The study advocates for concerted policy intervention to promote cross border electricity
trade

LIMITATIONS AND FUTURE SCOPE
• Energy prices are important determinants in cross border electricity trade and concerns
regarding stability of prices and revenues may be the reasons why some countries block
electricity inflows at the borders (Ziesemer, 2019)
• The present study is slightly limited in the sense that pricing information is kept beyond
the scope of the present work

• Nevertheless, the study may be extended by incorporating variables capturing price
differentials across countries
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