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h i g h l i g h t s

� GHG emissions related to economy is estimated in Russia from 1998 to 2013.
� The energy consumption constituted the largest proportion, followed by fugitive emissions.
� A Environmental Kuznets Curve was validated under a business-as-usual scenario.
� Proper scope of GHG emissions needs to be considered in EKC studies.
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a b s t r a c t

Russia is typical of the extensive economic development pattern. Its economic growth greatly relies on
natural resources, especially fossil fuels, which can lead to large quantities of greenhouse gas (GHG)
emissions. In this study, which is based on the 2006 IPCC Guidelines for National Greenhouse Gas
Inventories, we systematically estimated the economy-related GHG emissions in Russia over the period
of 1998–2013 in terms of energy consumption emissions, industrial process emissions, animal husbandry
emissions, and fugitive emissions. The proportion and variations in the different emission categories were
analyzed in the Russian context. The inverted U-shaped relationship between the GDP per capita and
economy-related GHG emissions per capita was tested, and the results supported the Environmental
Kuznets Curve (EKC) hypothesis under a business-as-usual scenario. Our estimation indicated that
Russia will reach its turning point in 10 years if its economic growth rate remains stable. Since optimizing
the energy structure and improving the energy efficiency and changing industrial structure will have a
positive effect on GHG emission reduction in Russia, the Russian government needs to guide its economic
development to reach its EKC turning point through the implementation of effective policies, instead of
waiting for the turning point. This study analyzed the impact of the economic development on GHG
emissions in Russia and will serve as a reference for countries and regions that are at this stage of the
economic transformation process.

� 2017 Elsevier Ltd. All rights reserved.

1. Introduction

Global warming has become one of the world’s biggest chal-
lenges, and greenhouse gas (GHG) emissions have influenced both
the natural environment and human life. According to the Fifth
Assessment Report of the United Nations Intergovernmental Panel

on Climate Change (IPCC), GHG emissions and other human-driven
factors have been the leading causes of global warming since the
middle of the 20th century. The continuous emission of GHGs
results in the warming of all the elements in the climatic system
and causes enduring changes in that system. The average
ground temperature on Earth increased by 0.85 �C from 1880 to
2012, and it is predicted to continue increasing over the next
100 years [1].

Carbon emissions have been extensively studied on national
and regional scales, with most of the research focusing on the
relationship between carbon emissions and their possible
influencing factors, including economic growth, population, energy
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consumption, energy intensity, and industrial structures. Some
researchers studied national groups such as the Gulf Cooperation
Council (GCC) countries, Organization for Economic Cooperation
and Development (OECD) countries, and Middle Eastern & North
Africa (MENA) countries. Others investigated a specific country
such as China, Pakistan, Malaysia, etc. [2–10].

The impact of economic growth on GHG emissions is empiri-
cally important in terms of carbon emission reduction. The Envi-
ronmental Kuznets Curve (EKC) is widely used to investigate the
relationship between economic development and environmental
pollution [11]. The majority of EKC-related studies (in which the
GHG emission data used were not calculated in detail) focused
on the energy-economy-carbon-nexus analysis [5,12–21]. Less
attention has been given to the scope of the data, and this lack
may have led to inaccurate results.

The relationship between the economic development and
greenhouse gas emissions in Russia has seldom been studied. Rus-
sia’s unique historical, cultural, social, and geopolitical context
have greatly influenced its development. Russia is an emerging
economies, Russia is vast in territory and rich in natural resources,
which made Russia a typical country of resource based economy.
However, Russia inherited its traditional resource-based industrial
structure from the Soviet period, and there is a conflict between
Russia’s economic development and its GHG emission reduction
[22]. The development patterns in Russia may have a certain refer-
ence value for other resource dependent economies, therefore, the
study of the relationship between economy-related GHG emissions
and the GDP in Russia has important implications in both theory
and practice.

In this study, we applied the 2006 IPCC Guidelines for National
Greenhouse Gas Inventories to calculate the economy-related GHG
emissions from different sources. The emission sources considered
in this study included energy consumption, industrial processes,
animal husbandry, and fugitive emissions. The specific emissions
from the iron and steel industry, primary aluminum production,
ammonia gas manufacturing, and cement manufacturing were
estimated. We tested the EKC between the economy-related GHG
emissions per capita and GDP per capita in Russia during the per-
iod of 1998–2013. The rest of this paper is as follows: Section 2
gives a literature review and identifies the research gaps. Section 3
presents the methodologies and data collection for this research.
The results are described in Section 4. Section 5 is a discussion of
this study. The conclusion is presented in Section 6.

2. Literature review

The relationship between a nation’s economic development and
its GHG emissions is regarded as empirically important. There are
various methods for investigating the relationship between eco-
nomic growth and carbon emissions. Some researchers applied
the STIRPAT (Stochastic Impacts by Regression on Population,
Affluence, and Technology) model for analysis [23–25]. Other
researchers employed the STIRPAT-EKC model to study the rela-
tionship between economic growth and carbon emissions.
Martínez-Zarzoso combined the STIRPAT model and the Environ-
mental Kuznets Curve hypothesis to test the impact of urbaniza-
tion on carbon emissions and obtained an EKC for the
relationship between urbanization and carbon emissions [26]. Lin
also employed the STIRPAT model to analyze the EKC between eco-
nomic development and carbon emissions in 5 African countries.
However, the inverted U-shaped was not valid for the African
economies and carbon emissions [14]. Some other approaches
were also utilized. Song et al. estimated the CO2 emissions in the
Yangtze River Delta region from 1995 to 2010 using the logarith-
mic Divisia decomposition index method and analyzed the main

factors influencing the emission quantities [27]. The EKC model
is well developed and widely applied in the examination of the
economy-emission relationship [12–17,19,28,29]. However, the
scope of the data utilized in most studies typically considered
the total emissions, including natural emissions, which is beyond
the scope of economy system. In our research, we tested the EKC
hypothesis with more specific data and compared our results with
other EKC investigations.

The Kuznets Curve hypothesis was proposed by Kuznets to
investigate the relationship between economic growth and income
distribution and was described as an inverted U-shaped relation-
ship [30]. After years of research, it was found that the relationship
between environmental pollution and per capita income also cor-
responded to the inverted U-shape curve, which was then called
the Environmental Kuznets Curve [11]. Paukert analyzed the envi-
ronment and economic relationship in more than 50 countries at
different developmental levels and found that the countries stud-
ied were at different stages of the inverted U-shape curve [31].
Recent studies have shown that the inverted U-shaped relationship
between economic growth and carbon emissions was evident
[5,12,32,33], but it was not always validated. Kang et al. found an
inverted N-shaped relationship between the economic develop-
ment and carbon emissions in China from 1997 to 2012 [34]. Soy-
tas et al. focused on the relationships among energy consumption,
income, and CO2 emissions in the USA during the years 1960–2004
and reached the conclusion that there was no inverted U-shape
relationship between income and CO2 emissions [35]. Begum
et al. tested how 3 factors, economic development, energy con-
sumption, and population, affected the emission quantities of
CO2 in Malaysia from 1970 to 2009. However, the inverted U-
shaped relationship was not found between the GDP per capita
and CO2 emissions per capita [9].

In many EKC studies, the CO2 emission data used included not
only human-induced emissions, but natural emissions such as
the emissions from forest fires. The improper scope of the data
may have led to inaccurate results. For instance, Ajmi et al. con-
ducted an environment-energy-growth study in which the aggre-
gate carbon emissions were used and found remarkable time-
variable causalities connecting the economic growth to the carbon
emissions in Italy and Japan; however, no Environmental Kuznets
Curve was obtained [17]. Kais et al. used data on CO2 emissions
from the World Development Indicators (published by the World
Bank) in their research and tested the impact of economic develop-
ment on the environment for 58 countries from 1990 to 2012.
While the EKC hypothesis was supported, the scope of the World
Bank data was inappropriate [19]. Wang et al. derived data from
the British Petroleum Statistical Review to analyze the relationship
between urbanization and CO2 emissions, but did not use disaggre-
gated data [36]. In some studies, the disaggregated data were con-
sidered, but the data were mostly energy-related. For instance,
Dogan et al. analyzed how renewable and non-renewable energy,
income, and trade openness affected the CO2 emissions of the
European Union from 1980 to 2012, and the EKC hypothesis was
validated. However, the emissions were energy-based, and the
economy-related carbon emissions were not considered separately
when the researchers studied the relationship between income
and carbon emissions [29]. In Zoundi’s investigation, 25 African
countries were chosen and the impact of renewable energy, GDP,
and population on energy-related carbon emissions were studied
from 1980 to 2012. The inverted U-shaped relationship between
income and the energy-based emissions was also tested, but the
complete Environmental Kuznets Curve was not obtained [21].
When assessing the relationship between economic development
and carbon emissions, the scope of the calculations needs to be
redefined to obtain more precise results. Thus, the first research
gap has been identified:

X. Yang et al. / Applied Energy 193 (2017) 162–173 163



Download English Version:

https://daneshyari.com/en/article/4916292

Download Persian Version:

https://daneshyari.com/article/4916292

Daneshyari.com

https://daneshyari.com/en/article/4916292
https://daneshyari.com/article/4916292
https://daneshyari.com

