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Abstract

In the pursuit of sustainable development, economies such as China are placing a paramount emphasis on sig-
nificantly augmenting the utilization of renewable energy sources. This marks a departure from conventional
research approaches that solely focused on macroeconomic determinants while investigating patterns of re-
newable energy consumption. Thus, this research pursues to witness the relationship between the politi-
cal risk index (PRI), renewable electricity output (RELOP), public-private partnership investment in energy
(PPINENR), and renewable energy consumption (RECNS) in China from 1984 to 2022. For data estimations,
this study utilizes time series methods, which include DF-GLS and Johansen cointegration for unit root
and long-run equilibrium with FMOLS, DOLS and CCR as primary methods. The research also employs
the least squares method with break years and robust least squares as robustness check methods while for
causal relationships, we deploy the Granger causality approach. The outcomes assert that variables are found
stationary at differences and long-run equilibrium is confirmed among variables. The empirical estimations
predict that GDP and PPINENR reduce the RECNS in China in both short and long term. Furthermore,
PRI and RELOP enhance renewable energy consumption in the short as well as long run. Therefore, policy-
makers should mostly focus on the encouraging role of PPINENR towards renewable electricity to enhance
RECNS in developing economies, particularly in China. To achieve the targets of COP27, China should in-
crease its focus on the efficient utilization of public-private partnership investments and also manage the po-
litical risks in the economy to promote renewable energy consumption and achieve a sustainable environment.
Moreover, the causality analysis unearths that PRI could be utilized along with other variables to enhance
RECNS in China. The robustness check asserts similar and robust outcomes.
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China’s Political Risk and Transition to Cleaner Energy: Evaluating the Role of Political Economy for COP27

1. Introduction

Climate change has once again become a contentious topic as global emissions continue to rise,
despite the goals set by the Paris Agreement on Climate Change. The international community
convened for COP27 under the United Nations to establish new targets aimed at reducing emissions
and promoting renewable, eco-friendly energy instead of reliance on fossil fuels. Unfortunately,
environmental damage is escalating rather than diminishing, largely due to the excessive extraction
of natural resources and continued reliance on fossil fuels instead of transitioning to sustainable
energy sources (Song et al., 2023). One of the challenges lies in the volatility and fluctuations
of natural resources on international markets, which can impede the import of fossil fuels needed
for economic growth in many countries. Additionally, the rapid economic expansion of emerging
and developing economies has contributed to the accelerated pace of climate change, posing global
threats to the environment (Soares et al., 2023; Zhou et al., 2023). Various studies have explored
ways to achieve sustainable development, with an emphasis on resource conservation and efficient

management. Yet, the risk of volatility and dispersion of resources remains a persistent concern.

Figure 1: Political risk index of China
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Note: Horizontal axis denotes years, and a vertical axis denotes PRI values.
Source: PRS (2023)

This study aims to explore essential elements that can lead to widespread adoption of renew-
able energy, and how economic and political factors play a crucial role in achieving sustainability
goals, especially in countries such as China and other developing economies. While efficient

resource management and stringent environmental policies are important for reducing emissions,
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it is suggested that a comprehensive approach involving various factors should be considered.
For example, China heavily relies on coal reserves for over 80% of its energy needs, which poses
a significant challenge in transitioning to renewable energy sources. Figure 1 illustrates China’s
political risk index, which has remained relatively stable at around 65, due to its complex eco-
nomic system. Despite being one of the largest carbon emitters globally, China is committed
to sustainable development as a participant in COP27 (Cergibozan, 2022; Zhang et al., 2022).
The focus of this study is to examine how China’s political economy is influencing the acceptance
of renewable energy products and efficient technology projects while still ensuring economic
growth (Azam et al., 2021). By understanding the interplay between economic and political fac-
tors, valuable insights can be gained to address sustainability issues effectively in China and other

developing economies.

Figure 2: Output of renewable energy consumption in China
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Note: Horizontal axis denotes years and the vertical axis denotes RECNS values.
Source: World Bank Group (2023)

In China, the use of clean energy is vital and growing, making a substantial contribution
to the nation’s efforts to battle climate change and achieve equitable growth. China has been
aggressively pushing clean energy sources to lessen its reliance on fossil fuels and ameliorate
environmental effects due to its large population and expanding economy. Government
regulations and incentives, such as feed-in tariffs and subsidies, which have stimulated significant
investments in renewable energy projects, are some of the main factors influencing the adoption

of renewable power (J. Zhao et al., 2022). Additionally, China has made significant strides
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concerning production and technological advances, resulting in economies of scale that lower
the costs and increase the accessibility of renewable energy equipment such as solar panels and
wind turbines (Chao et al., 2023). Additionally, global agreements and partnerships have allowed
the transfer of technology and expertise, helping China quickly increase its capacity for renewable
power. As a result, renewable energy has gained importance in China’s energy mix, promoting
sustainability and assisting in the nation’s transition to a more environmentally friendly and
sustainable existence. Figure 2 provides the statistics of renewable energy consumption in China
from 1984-2022 (World Bank Group, 2023).

Furthermore, the role of GDP and public-private partnership investment in energy are also
considered the essential drivers of renewable energy consumption. The GDP has a significant im-
pact on the use of energy from renewable sources through a variety of pathways, both favourable
and unfavourable. On the plus side, increased economic activity is typically correlated with higher
GDP levels, which encourages further investments in renewable energy infrastructure and tech-
nologies (Igbal et al., 2023b). As economies develop, nations prioritize environmental protection
and sustainability, which may lead to increased use of renewable energy. Furthermore, a popu-
lation that is better educated and concerned about the environment and that supports renewable
energy efforts and legislation tends to have a higher GDP per capita. However, there can also be
unfavourable effects. Rapid economic development can occasionally result in a rise in the usage
of energy, which, if improperly managed, might result in a rise in the use of non-renewable energy
sources and reverse the gains from the adoption of renewable sources. Furthermore, countries with
robust economies reliant on fossil fuels can be reluctant to switch to renewable energy since doing

so might disrupt current sectors and result in immediate economic difficulties (Lawal, 2023).

Investments made through public-private partnerships (PPINENR) influence the use of re-
newable energy in a variety of ways, both favourably and unfavourably. Positively, PPINENR in-
vestments allow public and private organizations to combine their resources, knowledge and tech-
nological capabilities, promoting the rapid development and implementation of renewable energy
projects. This partnership may boost the availability and capacity of renewable energy sources,
therefore lowering reliance on fossil fuels and minimizing environmental effects (Udeagha and
Ngepah, 2023). PPINENR may also draw in international capital, which helps the adoption of in-
novative renewable technology. However, difficulties might develop, such as competing goals
between public and private partners, administrative roadblocks and possible dangers of excessive
dependence on profit-driven organizations. To guarantee that PPINENR initiatives in renewable
energy support sustainable growth and fair energy access while reducing negative consequences,
meticulous preparation, open rules and effective risk administration are essential (Ning et al.,
2023).
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This research aims to thoroughly examine the relationship between various factors, namely
the political risk index (PRI), renewable electricity output (RELOP), public-private partnership
investment in energy (PPINENR), economic growth (GDP) and renewable energy consumption
(RECNS) in China, an emerging economy. By focusing on China, the study seeks to contribute
to the understanding of renewable energy projects in line with SDGs for 2030 and their alignment
with the objectives of COP27. One key aspect that sets this research apart is the inclusion
of novel variables such as PRI, RELOP and PPINENR, which have not been extensively studied
in the region. While there is existing literature on the impact of these variables on RECNS in various
regions, there is a notable lack of research specifically addressing China and similar emerging
economies. To ensure a comprehensive analysis, the study employs a time series approach using
data spanning from 1984 to 2022. Various time series methods are applied, including DF-GLS
for unit root analysis, Johansen cointegration for assessing long-run equilibrium, and FMOLS,
DOLS and CCR as primary analytical methods. Additionally, robustness checks are conducted
using least squares with break years and robust least squares. To explore causality, the study
uses the Granger causality test. The findings of this research carry significant importance as they
shed light on factors that can drive the adoption of renewable energy and help China achieve its
targets set at COP27. Furthermore, the study’s insights can prove valuable to researchers and
scholars studying this area of renewable energy and sustainable development. By understanding
the linkage between the variables studied, policymakers and stakeholders can make informed

decisions to promote renewable energy usage and support China’s sustainable growth journey.

The remainder of the study is organized as follows: In Section 2, a comprehensive review
of the existing literature is presented. Following that, Section 3 delves into the methodological
framework employed for this research. Section 4 elucidates the pivotal findings that emerged from
the study. Subsequently, Section 5 undertakes a thoughtful discussion of these findings, including

their policy implications. Finally, the study culminates with a conclusive summary in the last section.

2. Literature Review
2.1 Political risk index and renewable energy consumption

The literature on the relation of the variables is scant, particularly in the current perspective be-
tween the political risk index (PRI) and renewable energy consumption (RECNS). Moreover,
extensive literature work does not discuss the relationship between PRI and RECNS. How-
ever, the work discussing said issue is presented in this section of the research. For instance,
in the MINT economies, Adebayo ef al. (2023) studied the relationship between political risks,
renewable energy and CO, emissions. The research also checked the role of trade, GDP and fi-

nancial risks. The research observed that political and financial risks improve renewable energy
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and enhance the environment. Moreover, the EKC hypothesis for the economies is validated and
a unidirectional link is confirmed between variables. In OECD economies, Z. Zhao et al. (2023)
inspected the role of geopolitical risk on the demand for green energy consumption and devel-
opment. The demand function of renewable energy included CO, emissions, NRR, income and
globalization. The research found that geopolitical risk pointedly reduces the renewable energy
demand in OECD economies and also has a detrimental impact on sustainable environmental
policies. Furthermore, Z. Wang et al. (2023) scrutinized the influence of political and financial
risks on the environment and usage of renewable energy (REC) in the ASEAN economies by
including panel methods such as CUP-FM. The research observed that decreasing political and fi-
nancial risks reduces environmental degradation, which leads to improvement in REC in ASEAN
economies. Moreover, a bidirectional link was found between political risk and REC. The study
recommended that political risks should be managed to promote green and efficient technologies
in the ASEAN economies. M. Ahmad et al. (2023) inspected the role of country risk, including
political, financial and economic risk impact on the environment. The research confirmed that
restraining country risk factors will increase the usage of renewable energy and decrease CO,
emissions. Cergibozan (2022) scrutinized the connection between country risk and renewable en-
ergy, and confirmed that reducing a country’s risk and maintaining political stability will enhance
the use of hydroelectricity and solar energy. The conclusions assert that countries should reduce
risk and increase the usage of green energy. Zhang et al. (2022) evaluated the role of political risk
in private and state-owned renewable energy firms. The outcomes asserted that state green energy
firms are more resilient towards risks than private firms. The authors recommended that subsidies

from the state should be offered to reduce the influence of different risks in the economies.

2.2 GDP, renewable electricity output and renewable energy
consumption

Current studies consider GDP per capita to be the main determinant of renewable energy con-
sumption. For instance, Lawal (2023) evaluated the influence of GDP along with other social and
environmental factors on RE in selected African economies by encompassing the GMM panel
method. The outcomes show that GDP and renewable energy have a positive linkage, and the au-
thor also established feedback hypothesis between variables. The policy outcomes suggested that
the pollution haven hypothesis is present in many African economies; therefore, there is a need for
investment in green energy technologies. Yang and Song (2023) scrutinized the linkage between
GDP and REC with the effective role of human capital and investment. The outcomes asserted
that energy efficiency and renewable energy consumption increases due to GDP per capita and
decreases due to FDI and human capital. Chu et al. (2023) also studied the determinants of re-

newable energy, with energy security and economic complexity as the main determinants. The
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research used panel methods such as panel quantile regression in the top 23 energy consumer
economies. The outcomes reveal that economic complexity is more negative in upper quantiles
than in lower quantiles while energy security stimulates REC in both lower and upper quantiles.
Igbal et al. (2023a) investigated the role of various determinants of renewable energy produc-
tion, which also included economic expansion in Pakistan. The outcomes asserted that increasing
GDP, CO, emissions and financial progress will increase the production of renewable energy
in Pakistan. Similarly, Igbal ef al., 2023b) also asserted that GDP stimulates renewable energy
consumption in Pakistan. Mohamed Yusoff et al. (2023) concluded that economic expansion is bi-
directionally correlated with renewable energy in Malaysia, where CO, emissions reduce the use
of these technologies in the long run. Moreover, M. Ahmad et al. (2023) observed that GDP and

country risk Granger cause energy transition.

Studies on the relationship between renewable electricity output (RELOP) and renewable
energy consumption are limited due to the interchangeable use of these terms in the previous
research work. However, some studies that explain the relationship between both variables exist;
for example, U. S. Ahmad et al. (2022) observed that RE usage increased and improved when
fossil fuel alternatives such as hydroelectric power generation and renewable electricity increased
in Pakistan. Moreover, the research also asserted that alternative sources of energy Granger cause
renewable energy. J. Zhao et al. (2022) also claimed that enhancing the transition to renewable
alternative sources of energy, including electricity, is the sole factor to improve renewable energy
development and generation in developing economies. The study recommended that developing
regions should provide certain initiatives to reduce the use of dirty energy sources and increase
the use of green energies. Sun ef al. (2019) investigated the role of green technology in energy
efficiency, covering a sample of 71 mixed economies globally by deploying a frontier approach.
The outcomes showed that green innovation is one of the leading factors in energy efficiency,
which indirectly suggests the enhancement of renewable energy. Certain recent research (Jin and
Huang, 2023; Pasini et al., 2023; Samour et al., 2023) has asserted that renewable electricity is
one of the leading factors in reducing CO, emissions and enhancing the environment in different

regions and nations around the world.

2.3 Public-private partnership investment and renewable
energy consumption

Balcilar et al. (2023) studied the linkage between public-private partnership investment (PPINENR)
in energy and green technologies, which include renewable energy in Turkey. The research also
encompassed controlling effects of FDI, GDP and trade. The outcomes reveal that there is a positive
connection between PPINENR and REC. The author further reiterated that investments from both

sectors should be increased to enhance the usage of efficient technologies. Udeagha and Ngepah
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(2023) observed that public-private partnership investments in energy increase CO, emissions,
while technical investments in renewables improve environmental sustainability. The author also
confirmed the Granger cause effect between variables on both sides. Ning et al. (2023) evaluated
the role of public-private partnership investment in energy (PPINENR) along with the controlling
variables of energy use, economic development and power prices on the environment in Pakistan
by using the ARDLS method and time series data. The outcomes asserted that PPINENR has
a negative influence on CO, emissions in the short run but a positive influence in the long run.
Theresearch recommended that significant PPINENR is required in green energies and technologies
to promote energy efficiency and a sustainable environment in the long run. Ayhan and Ustiiner
(2022) also claimed that PPINENR encourages renewable energy infrastructure in Turkey and
also established the infrastructure which is based on economic expansion. Akomea-Frimpong
et al. (2023) also studied the role of PPINENR and asserted that PPINENR promotes the use

of clean energy in Ghana while also reducing poverty and striving for SDGs in the economy.

2.4 Summary and gaps in the literature

This literature review focuses on various variables related to renewable energy consumption.
According to most authors, an increase in political risk tends to decrease the use of renewable
energy. On the other hand, factors such as the growing importance of renewable electricity,
sustainable economic expansion and public-private partnership investments in energy have
the potential to increase the adoption and consumption of renewable energy products. The study
also emphasizes that transitioning to renewable energy and promoting its development is crucial
for achieving high environmental quality. However, the existing research has limitations,
as it lacks comprehensive perspectives on renewable energy and is often specific to certain regions
and economies. Additionally, there is limited evidence regarding the influence of the political
risk index, green innovation and renewable electricity on renewable energy consumption, with
some indications of asymmetry. Given these gaps in the literature, the study aims to empirically
examine the relationships between the political risk index, renewable electricity output, public-
private partnership investment in energy, GDP and renewable energy consumption. By doing so,
the research seeks to provide valuable insights and policy recommendations that can promote and
develop renewable energy while ensuring environmental sustainability in the region. This novel
study has the potential to spark discussions on the interconnections between the variables under
consideration, shedding light on critical issues and opportunities in the field of renewable energy.
Through its empirical findings, the research intends to offer valuable guidance for decision-
makers to implement effective policies to encourage renewable energy adoption and development

in the region.
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3. Theoretical Framework, Model Specification
and Estimation Techniques

3.1 Theoretical framework

The current research studies the relation of the political risk index (PRI), renewable electricity
output (RELOP) and renewable energy consumption (RECNS). The research also scrutinizes
the role of GDP and public-private partnership investment in energy (PPINENR). The PRI is one
of the important features in renewable energy and the environment in developed and emerging
economies. The term political risk index (PRI) directs policies and objectives regarding the en-
vironment and strengthening environmental policies. A lower political risk index paves the way
for improvement in technological sectors, particularly green technology such as renewable
energy products, and builds confidence in investors to provide investments in the environment-
improving sector. Moreover, a favourable PR/ can also enhance international trade, particularly
in the renewable energy sector, which can also lead to an increase in the RECNS. Furthermore,
a positive PRI strengthens environmental policies and promotes awareness regarding green
technologies, which primes the production and consumption of renewable energy products. Since
China is one of the politically stable economies in the world, we expect a positive influence of PRI/
on RECNS, i.e., 5,= SRECNS/SPRI > 0.

Renewable electricity output (RELOP) is also one of the substantial elements in renewable
energy consumption (RECNS). There are different channels through which RELOP posits an effect
on RECNS. With the accessibility of RELOP in the economy, consumers may turn from fossil
fuels to RECNS. Since RELOP is energy-efficient, it can help provide disposable income for
citizens and they can invest more in renewable energy products, which are environment-friendly
technology. Moreover, progress in RELOP technologies can make clean energy more attractive
to governments and the adoption of RECNS easier in the economies. The increasing focus and
research on RELOP will decrease its costs and make it more affordable and available, which could
increase the use of RECNS. Thus, we propose a positive effect of RELOP on RECNS in China, i.e.,
0,= OSRECNS/3RELOP > 0.

There are different channels and theories through which GDP influences RECNS. Some
of them are established, such as endogenous growth theory and EKC hypothesis. The former
is related to human capital and technological progress, which are the main drivers of GDP. It is
evident from the theories that when the economy grows, it is more acceptable to stimulate research
and development processes that can foster renewable technologies and innovate energy-efficient
products in the economy. The theoretical background of the EKC hypothesis is similar to other

theories as there is an inverted U-shape connection between CO, emissions and GDP. In the initial
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stages, the economy increases and so do the CO, emissions; however, at the next stage the GDP
increases substantially and invests more in energy-efficient and renewable energy products, which
increases environmental protection and stimulates the use of RECNS. Therefore, we observe that
China is still in the emerging phase and mostly dependent on fossil fuels for rapid economic
expansion; we expect a negative influence of GDP on RECNS, i.e., 6,= 6RECNS/6GDP > (.

Public-private partnership investment in energy (PPINENR) is one of the leading factors
in the environment and renewable energy infrastructure. PPINENR can pave the way for RECNS
by alleviating the costs of energy and reducing risks and pooling resources and investments towards
efficient investments in renewable energy projects. Moreover, the principal agent theory is another
mechanism through which PPINENR can combine the benefits of public and private sectors by
working to reduce irregularities and designing rules and regulations which make investment
in renewable energy more attractive. PPINENR reduces the risk through sharing, which enhances
the confidence of investing more in RECNS. Thus, we expect the impact of PPINENR on RECNS
to be positive, i.e., J,= SRECNS/6PPINENR > 0.

3.2 Model specification

Given the above objectives, previous work and theoretical understanding, this study proposes

the following model:
RECNS, = a, + B,PRI + B.RELOP + ,GDP, + B PPINENR, + M, (1)

Equation (1) includes the intercept term f; and the expected slopes a associated with each
variable under consideration. The subscript ‘¢’ in these equations indicates a particular period, while
& embodies the presence of random error within the regression model. Moreover, the predicted
variable is renewable energy consumption (RECNS), which is taken as renewable energy usage
out of total energy used in the economy from different sources. Furthermore, the explanatory
variables are PRI, which is the political risk index, and RELOP as renewable electricity output,
which is measured as renewable electricity output out of total electricity output. GDP is economic
growth and expressed in US dollars 2015 constant, while PPINENR is public-private partnership
investment in energy in current US dollars. The research is established on single-country analysis,
which uses time series data spanning from 1984 to 2022, while the data for variables are extracted
from different sources: the PRI data are from PRS (2023), while the data for the remaining
variables are extracted from World Bank Group (2023).
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3.3 Econometric tools

The econometric methods used in the study provide empirical support for our research. The research
commences with the DF-GLS unit root method, which investigates the co-variates for any specific
roots in the unit root circle. The method is an extension of the ADF test, to observe variables by
taking their lags and finding out whether it is stationary or non-stationary at level. The method
is efficient because it also relaxes heteroskedasticity. The null hypothesis is void when the co-
variates are found stationary at difference, i.e., [I(1)]. The equation provided for the DF-GLS is

expressed below:
AY,= B+ AY,, + i 3)

Having proven the stationarity of variables, we determine the long-run equilibrium between
the depicted variable and its co-variates. The test works using an error correction method and
identifies the relation among the variables. The JC test ensures that variables move together,
particularly in the long run. The JC test also includes a combination of several variables. The JC test
accepts no cointegration at the null hypothesis. Other than the unit root and cointegration methods,
this study applies primary methods, namely FMOLS, DOLS and CCR. The three methods are
similar yet robust and valid for time series data. FMOLS and DOLS provide ground for variables
to be related in the long term despite being cointegrated or having stationary properties. Both
methods take the lags of the predicted variable and their co-variates to first find out the stationary
series and then long-run elasticities among variables. The methods are robust and valid while also
accounting for heteroskedasticity, serial correlation and autocorrelation, and endogeneity issues

asymptotically. The equation for DOLS is expressed below:

q

J=Lj +,~§ AG +j5 + F, (4)

For robustness check, the research employs both parametric approaches, where the first
approach is least squares with break years. The least square method is a statistical tool that provides
a fitting line to reduce the errors between actual and expected values. The break years are taken
to express the shocks and trends that occurred during the years in the economy. The robustness is
checked to find out whether the estimates are still robust after taking breaks in the variable series.
The second test is robust least squares, involving the outliers and influential observations which
may have been left in the primary methods. To investigate the causal relationship, the research
employs the Granger causality method, related to the causal relationship between explanatory
variables and predicted variables. The method is related to the concept that when one explanatory

variable faces changes, it will transfer its changes to the predicted variable.
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4. Results and Discussion

Table 1: Descriptive statistics

Variables GDP PRI PPINENR RELOP RECNS

Mean 5.69324 62.90800 1.669023 19.12897 22.70843
Median 3.60266 62.41667 1.33432 18.82125 23.86000
Maximum 1.66567 72.25000 5.08653 23.92682 33.91000
Minimum 6.187654 39.91667 9710000.235 15.03704 11.34000
Std. dev. 4.960922 6.121524 1.31242 2465218 9.022616
Skewness 0.784026 —1.242863 0.715072 0.396975 —-0.015731
Kurtosis 2.252785 6.049761 2.583716 2.155374 1.199736
Jarque—Bera 4.902819 25.15480 3.605233 2.183592 5.268150
Probability 0.086172 0.000003 0.164867 0.335613 0.071785

Source: Authors’ own calculations

The research begins by conducting a descriptive analysis presented in Table 1. The average
values, including mean, median and maximum-minimum values, show a positive and increasing
trend. However, there is considerable dispersion observed between the maximum and minimum
range of values. On further examination, it is noticed that the standard deviation (SD) values
are relatively lower than the mean, indicating a lack of significant dispersion among the values.
To assess the distribution of the data, skewness and kurtosis measures are employed. The results
show that PRI and RECNS exhibit negative skewness, while GDP, RELOP and PPINENR have
positive skewness. Regarding kurtosis, all variables, except PRI, fall within the threshold limit,
suggesting normal tail and right-side distribution. However, PRI exceeds the threshold, indicating
potential outliers. Given the importance of normality inaccurate estimations, the researchers
also used the Jarque and Bera (1987) test. The test reveals that most values are not statistically
significant, except GDP, PRI and RECNS. This leads to the rejection of the null hypothesis

of normal data distribution for these three variables.
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Table 2: Unit root test results (DF-GLS)

Variables Level (0) D (1)
GDP -1.110013 —3.091726%**
PPINENR —4.356820 -

PRI —3.020917 -
RECNS —2.585847 —4.565377%**
RELOP —1.896848 —7.898975%*

Note: p < 0.01, 0.05 and 0.1 shows significance at 1%, 5%, and 10%.

Source: Authors’ own calculations

Table 2 demonstrates the DF-GLS unit root outcomes. The outcomes indicate that except
PPINENR and PRI, which are statistically significant at level, the other variables are found stationary
at difference which indicates that statistical values of these variables are lesser than the critical values.
Thus, we conclude that since all variables are not stationary at level but some of them at difference,

we accept the alternative hypothesis of the data being stationary at difference [I(1)].

Table 3: Johansen cointegration

:x:\f:re:;zce:(s) Eigenvalue Max eigenvalue | 0.05 critical value Prob.**
None* 0.613306 82.39780 69.81889 0.0036
At most 1 0.425926 47.24330 47.85613 0.0570
At most 2 0.315625 26.70838 29.79707 0.1090
At most 3 0.199504 12.67617 15.49471 0.1272
At most 4* 0.113147 4.442796 3.841465 0.0350

Note: Max. eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level; * denotes rejection of the hypo-
thesis at the 0.05 level; ** MacKinnon-Haug-Michelis (1999) p-values.

Source: Authors’ own calculations

Table 3 presents the outcomes of assessing the long-run equilibrium between variables,

a crucial prerequisite for establishing cointegration in our research. Before applying the final

method, itis essential to settle the occurrence of long-run equilibrium among the data. To realize this,
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we exploit the JC test, which employs the error correction method to determine the cointegration
of variables. The results obtained from the JC test confirm that equilibrium is predominantly
present across the values, leading us to conclude that long-run equilibrium does indeed exist

among the variables.

Table 4: Primary results from FMOLS, DOLS and CCR

Dependent variable: RECNS

FMOLS DOLS CCR
Variable Coefficient Coefficient Coefficient
[std er] [std er] [std er]
(p-values) (p-values) (p-values)
GDP —0.391998*** —0.380927%** —0.363312%**
[0.042656] [0.057591] [0.042279]
PRI 2.553010%** 2.434189%** 2.238880***
[0.263387] [0.355484] [0.280679]
—0.038415%** —0.037416%* —0.052562*%**
PPINENR [0.031771] [0.042829] [0.038304]
1.566839%** 1.616226* 1.8254371%**
RELOP [0.322315] [0.419546] [0.319165]

Note: p < 0.01, 0.05 and 0.1 shows significance at 1%, 5%, and 10%.
Source: Authors’ own calculations

The main outcomes of the research are provided in Table 4 selectively. The outcomes of Ta-
ble 4 are presented empirically through parametric methods which include FMOLS, DOLS and
CCR. The empirical outcomes of the research indicate that GDP and public-private partnership
investment in energy (PPINENR) reduce renewable energy consumption (RECNS). In actual fig-
ures, a percentage increase in GDP and PPINENR leads to a decrease in RECNS by —0.39%,
—0.38%, —0.36%, and —0.038%, —0.037% and —0.052% respectively. Moreover, the influence
of PRI and RELOP is found to be positive and stimulating over RECNS in both the short and long
run. A percentage increase in PR/ and RELOP will increase RECNS by 2.55%, 2.43%, 2.23% and

1.56%, 1.61% and 1.82% correspondingly. The overall results are significant and conclusive.

The negative impact of GDP on the adoption of renewable energy in China and similar
regional economies can be attributed to several factors. Two significant channels through

which this influence occurs are the rebound effect and the growth effect, both of which hinder
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the consumption of renewable energy. As the economy experiences rapid expansion, it leads
to increased opportunities and higher incomes, which, in turn, drive up the demand for goods,
services and energy. However, due to the lower costs of fossil fuels compared to renewable energy
sources, there is a prevailing preference for using fossil fuels over renewables. Despite being one
of the leading economies and making efforts towards renewable energy consumption (RECNS)
under the COP27 targets, China faces challenges in establishing the essential infrastructure and
facilities for renewable energy. Issues with transmission lines pose a hindrance to a complete
transition to renewables and may also affect production and manufacturing, which currently rely
on the cheaper energy provided by fossil fuels. Moreover, the political economy adds another
layer of difficulty, as implementing the necessary policies for a large-scale transition to renewable
energy becomes a complex task for the government. The outcomes of the research are analogous
to the opinions of Azam et al. (2021) and Q. Wang et al. (2022).

The Political Risk Index (PRI) plays a crucial role in promoting the adoption of renewable
energy consumption (RECNS). Higher PRI scores put pressure on governments to invest more
in green technologies and renewables while reducing dependence on imported fossil fuels. China,
in particular, benefits from stable renewable energy products compared to the volatility of imported
fossil fuels. Moreover, the PRI fosters RECNS by highlighting the environmental risks associated
with fossil fuels, driven largely by the awareness and demands of citizens in various economies.
International efforts, exemplified by COP26, COP27 and the Sustainable Development Goals
(SDGs), further underscore the urgency of addressing the detrimental impact of fossil fuels
on the climate and environment. Several factors contribute to the growing adoption of RECNS,
especially in line with the goals set by COP27. One such factor is the declining costs of renewable
energy products, making them more attractive and accessible. Additionally, the increasing
demand for efficient and sustainable energy arises from concerns over energy security threats and
environmental hazards. International organizations also play a significant role in this transition,
providing financial and technical assistance to support the region’s sustainability objectives.
As a result, the momentum towards renewable energy adoption is gaining traction, driven by both
domestic and international efforts to mitigate the adverse effects of fossil fuels on the planet and
secure a more sustainable future. The outcomes of the research are analogous to the opinions of Z.
Wang et al. (2023).

Furthermore, the utilization of public-private partnership investment in energy (PPINENR)
holds a promising potential in promoting renewable energy consumption. However, in some
emerging economies such as China, there has been a stronger emphasis on utilizing fossil fuels
to facilitate rapid economic expansion, rather than investing in renewable energy projects. This
preference for non-renewable energy sources has led to a diversion of both public and private

investments away from renewables. Compounding the issue, governments in these regions may
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not be providing sufficient financial and economic support for renewable energy initiatives,
which acts as a deterrent for potential public-private partnership investments in the sector.
Nevertheless, recent developments suggest a changing trend, as the effectiveness of the second
parametric method and its outcomes indicate an increasing role of PPINENR. In recent times,
there is evidence of both public and private sectors joining forces to fund projects in renewable
energy consumption and new sources (RECNS) while also focusing on risk-sharing objectives
in the region. As a consequence of COP27, priorities have been set to address these challenges
and move towards sustainable development. The targets agreed at COP27 include fostering risk-
sharing mechanisms, financing projects that promote efficient technologies, scaling up renewable
energy products and generating employment opportunities. These efforts collectively aim to pave
the way for a sustainable energy future (Liu ef al., 2022; Ning et al., 2023).

Conversely, renewable electricity output (RELOP) increases RECNS, which indicates that
improving RELOP in economies may attract distributors and buyers towards renewable electricity.
Thus, introducing such projects will ensure that private firms invest more in renewable energy
projects. Increasing investment in RELOP may increase the renewable energy infrastructure
in economies and focus more on renewable energy projects than on fossil fuels. Encouraging
the use of RELOP will ensure energy efficiency and reduce the costs of fossil fuels, which can
further be invested in renewable energy projects and efficient technologies. The positive connection
is also proved by the research of Rashed et al. (2021).

Table 5: Robustness check via least squares with structural breaks (parametric approach)

Variable Coefficient Std. error t-statistic Prob.
1984-2003

GDP —0.025009 0.028840 -0.867173 0.3921
2004-2008

GDP —0.043027 0.027754 —-1.550270 0.1306
2009-2022

GDP —0.056555 0.027129 —2.084652 0.0449

Non-breaking variables

PRI 0.439902 0.172332 2.552650 0.0155

PPINENR —-0.019675 0.011876 -1.656729 0.1071

RELOP 0.936303 0.145515 6.434423 0.0000

Note: p < 0.01, 0.05 and 0.1 shows significance at 1%, 5%, and 10%.

Source: Authors’ own calculations
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Similarly, the results were investigated for robustness using the least squares method with
break years, as shown in Table 5. The outcomes are similar and valid: despite taking break years,
the effect of GDP has remained negative on RECNS in China. Moreover, in the non-breaking
variable series, the outcomes of PPINENR are insignificant while the results of PRI and RELOP
are similar to the previous parametric method estimations. Besides, it is also asserted that GDP is
negative but inconclusive in the early breaking years, which indicates that in the previous decades,
GDP may not have played an essential role in the development of renewable energy, and since
attention has been paid to sustainable development mostly after 2010, such as through COP26 and
COP27 development targets. Thus, we conclude that the results are similar to the main parametric

method and valid.

Table 6: Robustness check via robust least squares

Variable Coefficient Std. error t-statistic Prob.
GDP —-0.373017 0.038099 —9.790811 0.0000
PRI 2.505476 0.235164 10.65415 0.0000
PPINENR —-0.029170 0.028333 —-1.029570 0.3032
RELOP 1.370836 0.277544 4.939173 0.0000

Note: p < 0.01, 0.05 and 0.1 shows significance at 1%, 5%, and 10%.

Source: Authors’ own calculations

Table 6 presents the results of our analysis, where it is asserted that the variable PPINENR
shows no significant impact. However, the outcomes of the other variables remain consistent and
robust when subjected to the main parametric methods. It was observed that robust least squares
effectively handle influential observations and account for outliers. As a result of considering these
outliers, we have concluded that, except PPINENR, all other modelled variables are significant
and lead to conclusive findings. Based on the robustness check, we can confidently state that our
results are comparable to those obtained from the main methods and can be applied empirically

in both the short and long term.

Politicka ekonomie, 2024, 72 (2), Special Issue, 181-202, https://doi.org/10.18267/j.polek.1414 197



China’s Political Risk and Transition to Cleaner Energy: Evaluating the Role of Political Economy for COP27

Table 7: Granger causality test

Hypothesis F-statistic Prob.
GDP-RECNS 6.11683 0.0000
RECNS-GDP 1.86587 0.1807
PRI-RECNS 8.70313 0.0056
RECNS-PRI 8.79273 0.0054
PPINENR-RECNS 0.00060 0.9805
RECNS-PPINENR 0.23929 0.6278
RELOP-RECNS 32.2989 2.E-06
RECNS-RELOP 4.51408 0.0408

Notes: RECNS is the dependent variable; p < 0.01, 0.05 and 0.1 shows significance at 1%, 5%, and 10%.

Source: Authors’ own calculations

Table 7 predicts the causal relationship of variables. The outcomes of the causal relationship
assert that GDP and RELOP have one-way causality while PR/ has a bidirectional causal
connection with RECNS. Thus, we conclude that any changes in policy level in these factors could

influence changes in the predicted variable.

5. Conclusion and Policy Recommendations

The prospects of renewable energy consumption in emerging economies have been the subject
of limited literature. Existing studies primarily focus on regional analysis, leading to asymmetric
outputs. However, there remains a lack of comprehensive research on the various factors that
determine the potential for renewable energy adoption in these economies. Thus, this study pursued
to observe the relationship between the political risk index (PRI), renewable electricity output
(RELOP), public-private partnership investment in energy (PPINENR) and renewable energy
consumption (RECNS) in China from 1984 to 2022. For data estimations, this study utilized time
series methods, which included DF-GLS and Johansen cointegration for unit root and long-run
equilibrium with FMOLS, DOLS and CCR as primary methods. The research also employed
the least squares method with break years and robust least squares as robustness check methods
while for causal relationships, we deployed the Granger causality approach. The outcomes asserted

that variables are found to be stationary at differences and long-run equilibrium is confirmed
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among variables. The empirical estimations predict that GDP and PPINENR reduce the RECNS
in China in both short and long term. Furthermore, PRI and RELOP enhance renewable energy
consumption in the short and also in the long run. Therefore, policymakers should mostly
focus on the encouraging role of PPINENR towards renewable electricity to enhance RECNS
in developing economies, particularly in China. To achieve the targets of COP27, China should
increase its focus on the efficient utilization of public-private partnership investments and also
manage the political risks in the economy to promote renewable energy consumption and achieve
a sustainable environment. Moreover, the causality analysis revealed that PR/ could be utilized
along with other variables to enhance RECNS in China. The robustness check confirmed similar

and robust outcomes.

Establishing the conclusions from the estimations, this study provides the following policy
implications. Firstly, authorities should implement regulations and policies that should increase
the decoupling process of GDP from carbon-intensive industries and promote the energy efficiency
by increasing renewable energy consumption. Moreover, to achieve rapid economic expansion,
authorities must reduce the use of fossil fuels by increasing energy efficiency and developing
efficient technologies, which shall enhance both GDP and renewable energy consumption.
Secondly, we conclude that PPINENR decreases the use of RECN, which is mostly the design
process of investment in more energy-intensive products. However, authorities should increase
regulations and incentives to divert the investments more towards RECNS projects in the economy.
Thirdly, as PRI increases RECNS, authorities should promote the use of R&D projects, invest
in efficient technologies, promote awareness about climate change and reduce reliance on fossil
fuels. Fourthly, renewable electricity also increases RECNS. Thus, authorities should increase
further investments in grid infrastructures, develop more market-based solutions that could

compete with traditional fuels, and increase public awareness regarding the use of clean energies.

5.1 Future research directions and limitations

The current study focuses exclusively on China, but there is potential for future research to ex-
pand its scope to include other economies such as OECD or G7 nations, as well as developing
ASEAN or G20 countries. By doing so, researchers can explore the additional impact of financial
development, governance, human capital and fiscal decentralization on the regional economic

coherence and national stability (RECNS) in these respective economies.

Politicka ekonomie, 2024, 72 (2), Special Issue, 181-202, https://doi.org/10.18267/j.polek.1414 199



China’s Political Risk and Transition to Cleaner Energy: Evaluating the Role of Political Economy for COP27

Acknowledgement

Funding: Supported by Zhejiang Provincial Philosophy and Social Sciences Planning Project
(grant numbers No. 24NDJC264YBM); 2. Fundamental Research Funds for the Central Univer-
sities (grant numbers No. 23JNLHO04); 3. Chinese National Funding of Social Sciences (grant
numbers No. 20BZX057).

Conlflicts of interest: The authors hereby declare that this article was not submitted nor published

elsewhere.

References

Adebayo, T.S., Kartal, M. T,, Aga, M., et al. (2023). Role of country risks and renewable
energy consumption on environmental quality: Evidence from MINT countries. Journal
of Environmental Management, 327, 116884, https://doi.org/10.1016/J.JENVMAN.2022.116884
Ahmad, M., Ahmed, Z,, Khan, S. A,, et al. (2023). Towards environmental sustainability in E-7
countries: Assessing the roles of natural resources, economic growth, country risk, and energy
transition. Resources Policy, 82, 103486, https://doi.org/10.1016/J.RESOURPOL.2023.103486

Ahmad, U. S., Usman, M., Hussain, S., et al. (2022). Determinants of renewable energy sources

in Pakistan: An overview. Environmental Science and Pollution Research, 29(19), 29183-29201,
https://doi.org/10.1007/S11356-022-18502-W

Akomea-Frimpong, 1., Jin, X., Osei-Kyei, R., et al. (2023). Public-private partnerships for sustainable
infrastructure development in Ghana: a systematic review and recommendations. Smart and
Sustainable Built Environment, 12(2), 237-257, https://doi.org/10.1108/SASBE-07-2021-0111

Ayhan, B., Ustiiner, Y. (2022). Turkey’s public-private partnership experience: a political economy
perspective. Southeast European and Black Sea Studies, 23(1), 115-138,
https://doi.org/10.1080/14683857.2022.2065622

Azam, A., Rafig, M., Shafique, M., et al. (2021). Analyzing the effect of natural gas, nuclear energy
and renewable energy on GDP and carbon emissions: A multi-variate panel data analysis.
Energy, 219, 119592, https://doi.org/10.1016/J.ENERGY.2020.119592

Balcilar, M., Uzuner, G., Nwani, C., et al. (2023). Boosting Energy Efficiency in Turkey: The Role
of Public-Private Partnership Investment. Sustainability, 15(3), 2273,
https://doi.org/10.3390/SU15032273

Cergibozan, R. (2022). Renewable energy sources as a solution for energy security risk: Empirical
evidence from OECD countries. Renewable Energy, 183, 617-626,
https://doi.org/10.1016/J.RENENE.2021.11.056

Chao, T., Yunbao, X., Chengbo, D., et al. (2023). Financial integration and renewable energy
consumption in China: do education and digital economy development matter?
Environmental Science and Pollution Research, 30(5), 12944-12952,
https://doi.org/10.1007/511356-022-22852-W

Politicka ekonomie, 2024, 72 (2), Special Issue, 181-202, https://doi.org/10.18267/j.polek.1414 200



China’s Political Risk and Transition to Cleaner Energy: Evaluating the Role of Political Economy for COP27

Chu, L. K., Ghosh, S., Dogan, B., et al. (2023). Energy security as new determinant of renewable
energy: The role of economic complexity in top energy users. Energy, 263, 125799,
https://doi.org/10.1016/J.ENERGY.2022.125799

Igbal, S., Wang, Y., Ali, S., et al. (2023a). Asymmetric Determinants of Renewable Energy
Production in Pakistan: Do Economic Development, Environmental Technology, and Financial
Development Matter? Journal of the Knowledge Economy, 1-18,
https://doi.org/10.1007/513132-023-01309-6

Igbal, S., Wang, Y., Ali, S., et al. (2023b). Shifting to a green economy: Asymmetric macroeconomic
determinants of renewable energy production in Pakistan. Renewable Energy, 202, 234-241,
https://doi.org/10.1016/J.RENENE.2022.11.071

Jarque, C. M., Bera, A. K. (1987). A Test for Normality of Observations and Regression Residuals.
International Statistical Review / Revue Internationale de Statistique, 55(2), 163-172,
https://doi.org/10.2307/1403192

Jin, G., Huang, Z. (2023). Asymmetric impact of renewable electricity consumption and
industrialization on environmental sustainability: Evidence through the lens of load capacity
factor. Renewable Energy, 212, 514-522, https://doi.org/10.1016/J.RENENE.2023.05.045

Lawal, A. 1. (2023). Determinants of Renewable Energy Consumption in Africa: Evidence from
System GMM. Energies, 16(5), 2136, https://doi.org/10.3390/EN16052136

Liu, L., Anwar, A., Irmak, E., et al. (2022). Asymmetric linkages between public-private partnership,
environmental innovation, and transport emissions. Economic Research-Ekonomska Istrazivanja,
35(1), 6519-6540, https://doi.org/10.1080/1331677X.2022.2049979

Mohamed Yusoff, N.Y., Ridzuan, A. R, Soseco, T., et al. (2023). Comprehensive Outlook
on Macroeconomic Determinants for Renewable Energy in Malaysia. Sustainability, 15(5), 3891,
https://doi.org/10.3390/SU15053891

Ning, L., Abbasi, K. R., Hussain, K., et al. (2023). Analyzing the role of green innovation and public-
private partnerships in achieving sustainable development goals:
a novel policy framework. Environmental Science and Pollution Research, 1-17,
https://doi.org/10.1007/511356-023-26414-6

Ojekemi, O. S., Aga, M., Magazzino, C. (2023). Towards Achieving Sustainability in the BRICS
Economies: The Role of Renewable Energy Consumption and Economic Risk. Energies, 16(14),
5287, https://doi.org/10.3390/EN16145287

Pasini, G., Lutzemberger, G., Ferrari, L. (2023). Renewable Electricity for Decarbonisation of Road
Transport: Batteries or E-Fuels? Batteries, 9(2), 135, https://doi.org/10.3390/BATTERIES9020135

PRS (2023). The International Country Risk Guide (ICRG). Prsgroup.com [online]. Retrieved May 28,
2023. Available at: https://www.prsgroup.com/explore-our-products/icrg/

Rashed, A., Yong, C.-C., Soon, S. V. (2021). The nexus among foreign direct investment in renewable
electricity industry, renewable electricity production, and economic growth in Africa. Cogent
Economics & Finance, 10(1), https://doi.org/10.1080/23322039.2021.2001141

Politicka ekonomie, 2024, 72 (2), Special Issue, 181-202, https://doi.org/10.18267/j.polek.1414 201



China’s Political Risk and Transition to Cleaner Energy: Evaluating the Role of Political Economy for COP27

Samour, A., Adebayo, T. S., Agyekum, E. B., et al. (2023). Insights from BRICS-T economies
on the impact of human capital and renewable electricity consumption on environmental
quality. Scientific Reports, 13(1), 5245, https://doi.org/10.1038/s41598-023-32134-1

Song, Y., Shahzad, U., Paramati, S. R. (2023). Impact of energy infrastructure investments
on renewable electricity generation in major Asian developing economies. Australian Economic
Papers, 62(1), 1-23, https://doi.org/10.1111/1467-8454.12282

Sun, H., Edziah, B. K., Sun, C,, et al. (2019). Institutional quality, green innovation and energy
efficiency. Energy Policy, 135, 111002, https://doi.org/10.1016/J.ENPOL.2019.111002

Udeagha, M. C., Ngepah, N. (2023). Can public—private partnership investment in energy (PPPI)
mitigate CO, emissions in South Africa? Fresh evidence from the novel dynamic ARDL
simulations approach. Frontiers in Environmental Science, 10, 1044605,
https://doi.org/10.3389/FENVS.2022.1044605

Wang, Q.,, Dong, Z., Li, R., et al. (2022). Renewable energy and economic growth: New insight from
country risks. Energy, 238, 122018, https://doi.org/10.1016/J.ENERGY.2021.122018

Wang, Z., Chandavuth, Y., Zhang, B., et al. (2023). Environmental degradation, renewable energy,
and economic growth nexus: Assessing the role of financial and political risks? Journal
of Environmental Management, 325, 116678, https://doi.org/10.1016/J.JENVMAN.2022.116678

World Bank Group - International Development, Poverty, & Sustainability. Worldbank.org [online].
Retrieved February 17, 2023. Available at: https://www.worldbank.org/en/home

Yang, C., Song, X. (2023). Assessing the determinants of renewable energy and energy efficiency
on technological innovation: Role of human capital development and investement.
Environmental Science and Pollution Research, 30(13), 39055-39075,
https://doi.org/10.1007/511356-022-24907-4

Zhang, W.,, Chiu, Y.-B., Hsiao, C.Y.-L. (2022). Effects of country risks and government subsidies
on renewable energy firms’ performance: Evidence from China. Renewable and Sustainable
Energy Reviews, 158, 112164, https://doi.org/10.1016/J.RSER.2022.112164

Zhao, J., Patwary, A. K., Qayyum, A., et al. (2022). The determinants of renewable energy sources
for the fueling of green and sustainable economy. Energy, 238, 122029,
https://doi.org/10.1016/J.ENERGY.2021.122029

Zhao, Z., Gozgor, G., Lau, M. C. K., et al. (2023). The impact of geopolitical risks on renewable
energy demand in OECD countries. Energy Economics, 122, 106700,
https://doi.org/10.1016/J.ENECO.2023.106700

Zhou, Y., Adebayo, T. S., Yin, W,, et al. (2023). The co-movements among renewable energy, total
environmental tax, and ecological footprint in the United Kingdom: Evidence from wavelet
local multiple correlation analysis. Energy Economics, 106900,
https://doi.org/10.1016/J.ENECO.2023.106900

Politicka ekonomie, 2024, 72 (2), Special Issue, 181-202, https://doi.org/10.18267/j.polek.1414 202



	1 gu gu hu 181.pdf
	_Hlk149084508



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


