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EmRBIR Inequality and polarization in energy intensity within China
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BIBAB R Fi#p (KMU) . EBE (KMM)

£ @m @& N

As energy saving and emission reduction become a global action, inequality in energy intensity
between different regions is a new rising problem that stems a country’s energy-saving potential and may
lead to social instability. Here, we collect China’s provincial panel data (1995-2016) of primary and final
energy consumption to evaluate China’s inequality and polarization in energy intensity, decompose the
inequality index into contributing components, and investigate possible driving factors behind the
inequality pattern both regionally and structurally. The results show that China’s inter-province inequality
in energy intensity increases, and is exacerbated by the enlarging disparities in energy intensity between
the least-developed and most-developed regions of China. The causes for this phenomenon are: (i) rather
loose regulatory measures on mitigating coal consumption; (ii) increasing inter-regional energy fluxes
embodied in trade; (iii) separate jurisdictions at provincial administrative levels. These factors can
synthetically result in unintended spillover to areas with inferior green technology, suggesting an
increasingly uneven distribution of energy-intensive and carbon-intensive industries and usage of clean

energy. The results reveal the necessities of regional coordination and cooperation to achieve a green

economy.
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The carbon transfer accompanying industrial transfer has gradually become a hot topic in current
research, but few studies have considered the spatial correlation of adjacent carbon transfer. Based on the
multi-regional input-output (MRIO) model, this study measures the industrial transfer and carbon transfer
of 30 provinces in China. The geographically weighted regression (GWR) model is used to examine the
impact of environmental regulation, industrial structure, energy intensity and urbanization on carbon
transfer, revealing the spatial differences in the 30 provinces in 2012. The results show that the directions
of industrial transfer and carbon transfer are inconsistent. The industrial transfer has the features of
“westward” and “northward”, but the carbon transfer mainly eastward. Besides, there are great differences
in carbon emission coefficients of different industries in different provinces. Environmental regulation is
negatively correlated with net carbon outflow and has a greater impact on carbon transfer in the central and
western regions than in the eastern region. What’s more, industrial structure, energy intensity and
urbanization level all contribute to net carbon outflow. Policy recommendations are put forward clarify the

responsibility of provinces and reduce CO2 emissions.
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Global civilization is experiencing social and economic turmoil. Human are experiencing
deterioration of environment and uncontrollable declines in GDP. Traditional economic theory has been
continuously advancing yet seems unable to predict these crises or provide adequate public policies to
address them. A biophysical version of economic theory uses mass and energy flows as well as
environmental constraints to describe the delivery of goods and services. Ongoing development in
biophysical economic theory may provide some new guidance. In this review paper, Authors analyze the
progression of historical economic arguments, explore their assumptions and their development and
compare them to the currently developing biophysical economics framework which, instead of focusing on
investment, debt, and growth, focuses on sustainable energy and mass flows to deliver goods and services

to civilization.
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Carbon emissions rights allocation by auction methods gradually plays an irreplaceable role.
However, allocative efficiency suffers under the low auction clearing price and inflexible mechanism.
Therefore, a multi-round auction model with floating cap is proposed for carbon allocation to ameliorate
the flexibility of Emissions Trading Systems (ETSs). First, based on uniform-price sealed bid auction, the
model not only takes firms’ bidding strategies during the auction cycle but the significant impact of
government regulations into consideration. Then, this study chooses an optimal total auction round
according to various indicators. After that, the impact of different factors on new mechanism are analyzed.
The results show that: (1) compared to static auction, the multi-round auction could reach a higher and
more stable clearing price. (2) The mechanism could provide flexibility in distribution of profits and
encourage firms to participate in the auction. (3) Among all the factors, the total supply of carbon emission
permits and economic environment have more remarkable influence on the mechanism.
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Local residents play an indispensable role in environmental conservation at tourist destinations. To
facilitate the sustainable development of tourism, it is of great significance to explore and identify the
antecedents of residents’ pro-environmental behaviors. Based on the theory of motives, this research
examined the effects of motivations (i.e., egoistic and altruistic motivation) on residents’ engagement in
pro-environmental behaviors, and explored the underlying mechanism that associated motivations to
behaviors and the boundary condition to the relationships. Data from 566 local residents in the Ancient
Villages Xidi and Hongcun in Southern Anhui suggested that the motivations have direct and positive
effects on residents’ engagement in pro-environmental behaviors, and the effects are positively moderated
by pro-environmental climate. Meanwhile, motivations also indirectly affect residents’ engagement in pro-
environmental behaviors via resident-destination relationship variable (i.e., pro-environmental
identification and pro-environmental commitment). This research uncovered how and when motivations

affect local residents’ engagement in pro-environmental behaviors.
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China faces the dual challenges of economic increasing upward pressure and the continuous
deterioration of the environment. In recent years, the state has made remarkable achievements in
vigorously rectifying heavy polluted industries with high pollution intensity and large pollution emissions.
However, these "low-hanging fruits" that can get good results in short time will be picked up. Based on the
panel data, the paper divides 37 industrial sectors into “heavily-”, “middle-", and “low-" polluted industrial
sectors according to “pollution intensive index”. Meanwhile, this paper calculates the green total factor
productivity (GTFP) of such three categories with the super-efficiency Hybrid-Distance (Super-EBM), and
verifies the influence of three types of environmental regulations on GTFPs with SYSGMM method.
Results show that: a) The regulation of the mandatory control environmental regulation (MCR) and market
incentive environmental regulation (MIR) have a significant impact on the industrial GTFP, verifying the
strong-PH. The voluntary compliance environmental regulation (VCR) has no significant impact on
heavily polluted industrial sector. b) The same environmental regulation type has different effects on the
three industrial sectors, showing obvious industrial heterogeneity. ¢) The effects of different environmental
regulations on the same industrial sector are also different. It is necessary to consider synergies and
constraints in the process of setting the environment regulation. d) Middle polluted industrial sectors have

a huge room of emission reduction.
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China’s power system is undergoing tremendous changes - not only to a more environmental friendly
transition but also be more market-oriented. The last decade witnessed a rapid growth in China’s variable
renewable energy (VRE) development. However, as VRE features intermittency and uncertainty,
integrating it into the power gird may cause additional cost that has not attracted much attention. This
paper aims to quantify this additional cost under a specific power system.

An optimization model of power dispatch is proposed in this paper to quantitatively investigate the
integration cost both on the supply side for power system operations and demand side for consumers. A
case study of Guangdong Province is conducted under three scenario settings. The result shows that if we
remain existing power installation capacity unchanged, increase in VRE capacity will reduce the cost and
emission of power system, however, this effect is decreasing with VRE capacity. If the VRE deployment
aims to replace the existing coal fired power capacity, the supply side integration cost could be -0.015 to
0.080 Yuan/kWh for wind power and -0.037 to 0.047 Yuan/kWh for solar power. And the demand side
integration cost will be 0.089 to 1.234 Yuan/kWh for wind power and -0.049 to 0.806 Yuan/kWh for solar
power. Under scenarios without power storage, the curtailment rate is increased both for wind and solar
energy. Compared with scenarios with power storage, integration of wind energy will cause more
additional cost, but for solar energy integration, the cost will be reduced.

Main findings of this study are summarized as follows:

1. From the perspective of operation cost of power system and power purchase cost for consumers,
solar power is more ideal than wind power.

2. Reaching grid parity is not the ultimate goal for VRE industry. Cost accounted by LCOE method
will underestimates the cost of VRE in power system under high VRE penetration scenario.

3. Without sufficient power storage, potentials of emission reduction and operation cost reduction in
power system through VRE integration will be limited.

4. In the context of electricity market reform in China, consumers will bear even more cost than the
power system when large scale VRE integrated into the system.

5. Low cost power storage is essential for VRE power accommodations in a cost-effective way.
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Electricity price subsidies are one of the most favoured policies with which to drive the deployment of
renewable energy. This paper offers insights into quantifying dynamic subsidies (FiTs or FiPs) levels for
the policy-makers to match the expected installed capacity target with minimum policy costs under
uncertainties of renewable intermittence and technology learning. We incorporate real options and
European Options to model the strategic behaviour between policy-maker and investor and extend the one-
time investment decision described by Farrell et al. (2017) to multiple-period decisions. An approach that
uses dynamic programming method is adopted for the numerical solution to obtain the optimal subsidies
plan in practice. China's photovoltaic industry in 2017 is used as a case study to investigate the
relationships among the optimal dynamic subsidies level, total policy costs, the expected capacity target,
and learning effects. The simulation results show that our proposed dynamic subsidies levels can track the
changes in technology learning well, and the dynamic subsidies levels can avoid the inefficiency of fixed
subsidies in stimulating technology adoption in initial periods, as well as the issue of overpay by the

policy-maker.
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