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Abstract

The shortages of exhaustible energy resources and the need to achieve sustainable development has
been the main factor decoupling economic growth from energy consumption and pollution, and in this
regard, the movement of countries towards integration into the global economy has caused changes in
the ratio of economy and energy. In this research, as a case study, the decoupling of economic growth
from energy consumption, energy supply and pollution (carbon dioxide) in the BRICS region during the
period of 2000-2021 has been investigated. For this purpose, the method of Tapio (2005) has been used
and the results of the calculations of decoupling intervals during two periods before the formation of
BRICS and after its formation have been compared. The results show that although the economic
integration of BRICS has improved the situation of regional decoupling, there has been no fundamental
change in the decoupling interval. It seems that the decoupling of energy from the economy has not been
the main priority of this integration, and on this basis, it is recommended that the member countries, with
a strategic view of energy decoupling and economic growth, promote advanced energy-saving
technologies and help each other in fundamentally changing the decoupling intervals.
Keywords: Tapio Decoupling, Economic Growth, Environment,, Economic Integration, BRICS
JEL Classification: Q43, 047

1. Introduction

In the last few decades, the world has experienced significant economic growth due to
industrialization and urbanization (Dong et al., 2018), and in this regard, energy has played a significant
and decisive role. A group of studies pointed out the importance of fossil energy consumption on
economic growth (Chang et al., 2017; Sasana & Ghozali, 2017; Wang et al., 2022). However, in
addition to facing limited resources and becoming a global challenge in the future, (fossil) energy has
become a critical issue and a threat to sustainable development.

BRICS is important from two aspects. On the one hand, 20% of the world's natural
resources are at Russia's disposal (Danish et al., 2019) and on the other hand, energy
consumption in this economic integration is significant, so that China, one of the BRICS
members and the largest energy consumer is the one of the source of energy in the world
(Wang & Li, 2016). This convergence is so important that it is referred to as one of the
developing blocs of the world, which will be responsible for an important part of global trade
and economy in the future (Singh et al., 2022). The BRICS region includes the most
developed countries among the emerging economies. This region has witnessed a significant
growth in the rate of GDP due to rapid industrialization (Dong et al., 2017) and the whole
world is now looking at the BRICS countries because of their high potential to become global
leaders (Danish & Wang, 2018). In general, BRICS is characterized by rapid economic
growth, high energy consumption and high pollution emissions (Khan et al., 2020).
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2. Methods

To calculate the decoupling of economic growth, energy consumption, energy supply, and
carbon dioxide emission, based on Tapio (2005), first, the decoupling elasticity coefficient is
calculated as follows:
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In equation (1), e(E) is the coefficient of decoupling between economic growth and
energy consumption, AE represents changes in energy consumption during the period under
review, E;_; represents energy consumption in the base year, AG The change of GDP per
capita during the investigated period and G,_; indicates the GDP per capita in the base year.
In equation (2), e(S) is the elasticity coefficient of decoupling between economic growth and
energy supply, AS indicates changes in energy supply during the period under review, S;_;
indicates energy supply in the base year, AG changes GDP per capita during the study period
and G,_, indicates the GDP per capita in the base year. In equation (3), e(C0O,) is the
elasticity coefficient of decoupling between economic growth and carbon dioxide emissions,
ACO, indicates changes in carbon dioxide emissions during the period under review, CO,,_,

represents carbon dioxide emissions in the base year, AG is the change in GDP per capita
during the period under review, and G,_, represents the GDP per capita in the base year.
Tapio's method is based on changes in the same or opposite direction of economic growth
with the investigated variables (energy consumption, energy supply and carbon dioxide
emission), which can be divided into eight cases: Expansive negative decoupling, Expansive
coupling, Weak decoupling, Strong decoupling, Recessive decoupling, Recessive coupling,
Weak negative decoupling, Strong negative decoupling.

3. Results

The decoupling of economic growth and energy consumption, energy supply and carbon dioxide
emission was calculated during 3 including three periods (entire period, pre-BRICS period and post-
BRICS period) and the results are presented in figure (1). According to this figure, in the period after the
formation of BRICS compared to the period before this integration, the decoupling has been improved,
so that the decoupling of economic growth and carbon dioxide emissions, decoupling of economic
growth and energy consumption and supply have strong negative decoupling in the previous period.
Since the formation of BRICS, the decoupling has shifted to extensive negative one. The entire period
under review is also affected by the decoupling process in the period after the formation of BRICS. It
seems that after the formation, the inefficiencies related to energy consumption and supply and emission
of pollutants have been reduced, which has led to the improvement of decoupling. The improvement of
decoupling in the entire BRICS region can be related to the presence of countries with higher technology
such as China and Russia (Lacasa et al., 2019; Rasekhi & Ghanbartabar, 2024). Overall, the final
decoupling intervals show no significant decoupling and thus the bloc has a long way to decouple from
energy as well as pollution.



Figure 1: Decoupling status of all BRICS members during 3 different time periods
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Source: Research calculations based on World Bank and Energy Information Administration data

4. Conclusion

The main purpose of this research is to investigate and analyze the decoupling of
economic growth from energy consumption, energy supply and pollution for BRICS members
including (Brazil, Russia, India, China, South Africa, Argentina, Ethiopia, United Arab
Emirates, Iran, Saudi Arabia and Egypt) during the time period of 2000-2021. The results of
the present research generally indicate the improvement of the decoupling situation of BRICS
members in the period after the formation of BRICS compared to the period before its
formation. The results of the present research show that although the BRICS formation has
improved the situation of regional decoupling, there has been no fundamental change in the
decoupling interval. Thus, although in general, after the formation of BRICS, the decoupling
of economic growth and energy and pollution has improved, the economic dependence of
BRICS on energy consumption is still at a significant level. The recommendation of the
present research is that BRICS member countries, with a strategic view of energy decoupling
and economic growth, transfer advanced energy saving technologies and help each other in
fundamentally changing the decoupling interval.
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