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Abstract:

The paper conducts an in-depth study on the cross-
subsidy policy for residential electricity consumption in
Tangshan City from 2015 to 2024, focusing on its broader
implications. The research evaluates how this policy has
affected energy conservation and emission reduction
efforts. The findings suggest that while the policy,
designed to subsidize low-cost residential electricity,
has been successful in encouraging greater electricity
consumption among households, it has also led to price
distortions. These distortions result in an imbalance in
electricity pricing, which could undermine long-term
sustainability goals by disincentivizing energy efficiency
and conservation measures. The study concludes with a
prediction of the policy’s future impact on energy and

environmental strategies.
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1. Introduction

Given that residential users usually consume elec-
tricity during peak hours and are located at the end of
the grid, which makes their power supply costs rel-
atively high; while industrial users usually consume
electricity during off-peak hours, with lower power
supply pressure, resulting in lower power supply
costs. China’s State Grid implements cross-subsidy
policy, using industrial electricity prices to subsi-
dize residential electricity prices, so that the actual
electricity price cannot reflect the actual supply and
demand relationship. Due to government control, the
subsidized electricity price often conveys the wrong
hint to consumers. This can lead to overconsumption
and waste of resources. Therefore, this paper ana-
lyzes the specific electricity prices and residential
electricity consumption in Tangshan City from 2015
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to 2024, in an attempt to find out the impact of the to-
tal cross-subsidy on individual energy consumption.

2. Methodology

2.1 Formula

Let’s consider a cross-subsidy-free price PO, and
designate the industrial electricity price as Pi and the
residential electricity price as Ph. Then, let Xli repre-
sent the total industrial electricity consumption, and
Xh denote the residential electricity consumption.
Given that the total national cross-subsidy remains
constant, we can derive in the equation (1) to (4):
Xli(Pi—P0) = XIh(PO - Ph) ()
Expanding this formula yields
Xli*Pi—Xli*P0= XIh*P0O—- XIh*Ph (2)



After that derives

XIh*P0+ Xli*P0= XIh*P0+ Xli*Ph (3)
The average electricity price can now be calculated prior
to the implementation of cross-subsidies
F)OZXIh*Pf)+XIi*Ph @)

Xli+ Xlh

After calculating the pre-subsidy price, we can determine
the total cross-subsidy according to step.

2.2 Hypothesis

After the numerical values were calculated, the initial hy-
pothesis could be proposed. Based on the most basic mar-
ket supply and demand relationship, demand would de-
crease as the price of electricity increased. Therefore, the
basic assumption could be set: the lower the residential
electricity price, the greater the total residential electricity
consumption. The trend in the graph can clearly show the
specific trend (Figure 1).
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Figure 8.5: Unit elastic demand curve

Fig. 1 Relationship Between quantity
demanded and price

2.3 Data Analysis

Through taking a look at the data from the Tangshan De-
velopment and Reform Commission, we can calculate
average industrial and residential electricity prices, as well
as individual consumption. Utilizing the formula comput-
ed in section 4.1, we can determine the total cross-subsidy
for each year spanning from 2015 to 2023. Through a
comparative analysis of electricity prices and consump-
tion figures, along with an examination of consumption
figures and the total cross-subsidy, we can conclude the
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interrelationships within the data.

2.5 Reference

This study primarily focuses on an analysis of cross-sub-
sidy policies’ influence on the total amount of energy con-
sumption through data that Chinese government shows.
Due to limited time, this analysis primarily concentrates
on both sides of cross subsidization policies that are pre-
sented in other articles rather than conducting a survey.
The study produces its own understanding and recommen-
dations on cross subsidization policies by both analyzing
my data and by reading essays.

3. Literature References

China has consistently considered the cross-subsidy policy
for electricity as a focal point of its national energy policy.
In 2015, the Central Government issued the “Opinions on
Further Deepening Reform of the Power Sector,” which
emphasized that “appropriate resolution of cross-subsidy
issues and reforming cross-subsidies between different
types of electricity prices should be integrated into the
process of electricity price reform.” Furthermore, in 2015,
the Central Government issued the “Opinions on Further
Deepening Price Mechanism Reform,” reiterating Chi-
na’s need to “properly manage and gradually diminish
cross-subsidies while restoring energy’s commodity attri-
butes” [1].

In Chinese academic circles, the issue of cross-subsi-
dization in the electricity sector has been a subject of
extensive debate and controversy. Zhang Ning conduct-
ed an assessment of the potential impact of eliminating
cross-subsidies on GDP and energy structure [2]; Ruan Di,
Ye Nan, and six others analyzed the accounting methods
and equilibrium mechanisms for precise and transparent
subsidies [3]; Yangjiacheng, Zhangxiao, and Wangtao cal-
culated and applied a transfer cross-subsidy model based
on cost audits of transmission and distribution [4]; Houyu
examined the effects of cross-subsidization on marginal
electricity production costs and social welfare levels [4].
While recent research in China has predominantly focused
on analysis, calculation, and application models, it has not
sufficiently integrated with international trends in energy
conservation and emission reduction. This paper not only
emphasizes the significance of equity but also expands
upon the theme of energy consumption.
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4. Results

4.1 Basic Price Relationships

Fig. 2 Comparison Between Industrial and Residential
Electricity Price [5]

Comparison Between Industrial and Residential Electricity Price /KWh
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The cross-subsidy policy in Tangshan maintains residential electricity prices below industrial rates, with the difference
mostly staying within 0.1 yuan. Moreover, both industrial and residential electricity prices are generally kept within a
range of 0.5 to 0.6 yuan, ensuring relative price stability even when accounting for inflation [5] (Figure 2).

Total Amount of Electricity Used(Industrial)
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Fig.3 Total Amount of Electricity Used (Industrial) [2]

4.2 Industrial Pricing Statistics

It is obvious that the overall industrial electricity con-
sumption has exhibited minimal fluctuations in response
to variations in electricity prices and subsidy levels, fluc-
tuating between 550 billion and 570 billion yuan (Figure
3 and Figure 4). Despite there’s an upward trend, the ex-

panding population of Tangshan by 140,694 individuals
from 2016 to 2020 implies an inevitable surge in energy
demand [6]. Thus, it can be affirmed that the cross-subsi-
dy policy within the industrial sector has effectively ac-
complished its goal of promoting energy conservation and
emission reduction [7-10].
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Total Amount of Electricity Used(Industrial)

Fig.4 Total Amount of Electricity Used (Industrial) [3]

4.3 Residential Pricing Statistics

Relationship between Total Amount of Electricity
Used(Residential) (Xh) and Price of Electricity

per KWh

1E+10
9E+09
8E+09
7E+09
6E+09
5E+09
4E+09
3E+09
2E+09
1E+09
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Fig.5 Relationship between Total Amount of Electricity Used (Residential) and Price of
Electricity per KWh [3]
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Relationship between Total Amount of Electricity
Used(Residential) (XlIh) and Total Amount of

Subsidization
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Fig.6 Relationship between Total Amount of Electricity Used (Residential Xlh) and Total
Amount of Subsidization [5]

The figure 5 and figure 6 above illustrates a sustained and
relatively rapid upward trend. The vertical axis indicates
that residential electricity consumption has doubled from
2015 to 2023, while the residential electricity price has
remained stable between 0.5 and 0.6 yuan per unit during
the same period, indicating an absence of correlation be-
tween electricity price and total consumption. However,
a different scenario is depicted in the chart showing total
electricity consumption and cross-subsidy. The cross-sub-
sidy total on the vertical axis remains relatively stable
between 2015 and 2021 but increases by more than four
times between 2022 and 2023, with the increase from
2021 to 2022 surpassing that of any other year. Con-
sequently, it can be inferred that residential electricity
consumption continues to grow and is roughly positively
correlated with the cross-subsidy total. From another per-
spective, excessive cross-subsidization may incentivize
residential electricity consumption, convey misleading
pricing signals to consumers, and promote greater use
of electricity. Despite the initial intention of subsidizing
residential electricity being to foster social harmony, this
practice runs counter to national goals for energy conser-
vation and emission reduction.

5. Conclusion

5.1 Summary

This article primarily investigates the impact of this pol-
icy on energy conservation and emission reduction by
conducting numerical studies on specific electricity prices

and electricity consumption. The analysis of charts is used
to examine the influence of industrial and residential elec-
tricity consumption as well as the overall cross-subsidy on
the cross-subsidy policy. The State Grid subsidy policy,
which cross-subsidizes residential electricity prices with
industrial electricity prices, exerts a significant dampening
effect on total industrial electricity consumption. Conse-
quently, from an industrial standpoint, this policy yields
positive environmental impacts. Simultaneously, the
cross-subsidy policy serves to enhance social equity by
enabling certain households to afford their electricity bills.
However, viewed from another angle, the cross-subsidy
policy imparts inaccurate pricing signals to residents and
contributes to a rapid upsurge in residential electricity us-
age. Furthermore, the beneficiaries of subsidized residen-
tial electricity consumption are predominantly from the
affluent class, leading to excessive energy utilization. Giv-
en China’s heavy reliance on coal-fired power generation,
this policy runs counter to national objectives for reducing
energy emissions.

5.2 Suggestions

Subsidy policies for residential electricity rates can be
more effectively targeted to create welfare for low-in-
come families, rather than providing convenience for the
wealthy. For instance, specific subsidies could be allocat-
ed to families with an annual income below a designat-
ed threshold, and a tiered policy could be implemented
where the subsidy decreases as income increases until it
is phased out entirely. This approach not only modestly
reduces industrial electricity costs but also contributes to



greater social equity. Furthermore, it incentivizes reduced
energy consumption among the affluent, thereby advanc-
ing the goals of energy conservation and emission reduc-
tion in contemporary society.
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