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Abstract. With the liberalization of the electricity selling side, the electricity selling market
has changed from a single seller market to a buyer's market, that is, the buyer can buy
electricity through multiple sellers, and the competition in the electricity selling market has
gradually increased. Successful marketing strategy can enlarge the popularity of power selling
companies, attract more users, and make them invincible in the competition. This paper first
analyses the marketing strategies that can be adopted in the competition. Subsequently, through
the system dynamics model, the benefits brought by the strategy are studied and simulated to
verify the effectiveness of the strategy. Finally, this paper concludes that the strategies that
electricity sales companies can adopt are: diversified products, differential pricing, broadening
channels and deepening cooperation, and using big data analysis to promote users' electricity
consumption behavior.

1. Introduction

With the transformation of China's economic system from a planned economy to a socialist market
economy, enterprises focus more on marketing. On March 15, 2015, "Some Opinions of the Central
Committee of the CPC and the State Council on Further Deepening the Reform of the Electric Power
System" marked the beginning of a new round of reform of the electric power system, which meant
that the companies directly in contact with users were transformed from power grid companies to
newly established power selling companies. Due to the short time of selling electricity companies,
there is not enough research foundation for them. Therefore, this paper decides to use Vensim
software to analyse the impact of different marketing strategies on the electricity sales of power
companies.

The research on power marketing in China has been carried out before the opening of power selling
side. The main research focuses on the business optimization of power supply enterprises, State Grid
[1]. In terms of marketing of electricity sales companies, the marketing strategies of foreign electricity
sales companies can provide some references for newly established electricity sales companies in
China. Through the analysis of the marketing strategy of American power companies, it is concluded
that Chinese power companies should occupy the market through abundant products, develop users'
use habits and form product dependence [2]. Germany's marketing package includes price package

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd 1

www.manaraa.com



ISPECE IOP Publishing
IOP Conlf. Series: Journal of Physics: Conf. Series 1187 (2019) 022043  doi:10.1088/1742-6596/1187/2/022043

marketing, comprehensive energy marketing, green marketing, client marketing and internet
preferential marketing [3]. China's electricity sales companies can learn from the current actual
situation. EDF's marketing strategy in France brings enlightenment to China's electricity sales
companies: it should attract customers through differentiated marketing strategies [4]. The service
model of British power supply enterprises is designed according to customer orientation, and the
market share of enterprises is maintained by customer satisfaction [5]. China's power sales companies
should establish their customer satisfaction survey system in line with international standards, and
improve the service system according to the survey results.

China has not yet carried out the research on the marketing strategy analysis of power selling
companies, while system dynamics is suitable for studying the dynamic trend of complex information
feedback systems, and can be used to analyse the relationship between various factors. In this paper,
the system dynamics model is used to analyse the marketing of the power selling company, and the
impact of different marketing strategies on the revenue of the power selling company is analysed.

2. Marketing strategy of electricity selling company

2.1 Product and service strategy
The main product of the power company is electricity. In addition to selling electricity, sales
companies can also provide products and services for users.

2.1.1 Smart meter

China's smart grid has entered a comprehensive construction stage. The demand for smart meters at
the user end will increase dramatically. Smart meters no longer need manual meter reading. The
historical purchase data can be saved. It is convenient for customers to inquire and for power
companies to carry out power analysis.

2.1.2 Electricity consumption analysis

For commercial or industrial users with large power consumption, the monthly power consumption
analysis provided by power selling companies can help users to strengthen load management. By
analyzing the characteristics of users' electricity consumption, power selling companies can provide
users with power packages and save costs for users.

2.1.3 Demand response service

For power users, demand response service can increase energy efficiency, reduce the cost of enterprise
operation and family life; for power selling companies, it can reduce the peak period of electricity
purchase, improve power supply reliability and service level; for society, it can rationally allocate
power resources, promote the coordinated development of the economy, promote the use of electricity
equipment, and increase the demand for energy-efficient equipment.

2.1.4 The "Internet +" service mode

Power mobile terminal transmits power consumption, data analysis, power load and real-time
electricity price to users. At the same time, power mobile terminal and intelligent household
appliances are interconnected to realize one-button switch, which can not only reduce the peak load of
power grid, but also save users' expenses.

2.1.5 Green power

Overseas electricity companies have already sold clean energy. More than 800 of Germany's more
than 1100 electricity companies have offered green power packages. The proportion of end users who
buy green power has also exceeded 15%. More than one third of the residents have chosen the green
power tariff scheme. It shows that users are willing to pay for cleaner energy with higher price. Green
Mountain Energy in the United States shows the amount of carbon emissions that its users have
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reduced on its official website and converts it into the amount of trees planted. This intuitive display is
conducive to users' understanding of the benefits of clean energy to environmental protection.

2.2 Price differentiation strategy

2.2.1 TOU price

Prices vary at different periods, but prices remain stable over the same period. In a week, there are
three kinds of electricity prices: peak, flat and low. This pricing model comes from the electricity
demand predicted by the market, and it will be set up one month ahead of schedule. Users reduce
electricity consumption during peak hours, and the sale company gives them a discount or
compensation.

2.2.2 Combined package pricing

Users can choose a set meal according to the amount of electricity they use each month, or they can
choose a suitable set meal according to different usage habits, so as to get a price discount. Electricity
companies can offer various combination packages on their own APP, and give discounts to users who
pay for the packages in advance on the APP.

2.3 Channel diversification strategy

2.3.1 Wholesale channels
Electricity selling companies can not only sell electricity to resident users, but also sell electricity to
other power selling companies and large users in large quantities.

2.3.2 Retail channels

Electricity sales companies use the opening of business halls to provide electricity sales services for
users, while competing with other power sales companies to compete for users. Electricity sales
companies sell electricity through websites to achieve one-click online power purchase with provincial
users.

2.3.3 Chain operation
The sale of electricity companies through the establishment of chain agencies to achieve a wider range
of electricity sales.

2.3.4 Cross-border cooperation

In the future, the electricity sales industry will become a new cross-border industry, which includes the
theories of energy, finance, science and technology, applied mathematics, psychology and so on, and
forms a multi-dimensional integration of profit models.

2.4 Promotion strategy

2.4.1 Staff promotion strategy

Personnel of power selling companies enter the community to carry out training on electricity use and
energy conservation, publicize the concept of cleanliness and environmental protection, and carry out
popular science of corresponding services on demand side.

2.4.2 Big data marketing strategy

Electricity sales companies directly provide energy companies with user information and grid
investment information in order to obtain revenue. Based on the analysis of big data, this paper puts
forward energy-saving suggestions and personalized packages for users.
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2.4.3 Advertising strategy

Electricity companies use existing network sales platforms to publish contract information and service
information, expand online and offline electricity sales business, publish advertisements in search
engines, portals, social media, publicize and promote through local newspapers, television, radio and
other traditional media, and use sponsors or titles to put advertisements.

3. Strategy analysis

3.1 System causality analysis

In this section, we analyse the causality of variables between strategies. The arrows in the figure below
represent the causality, while the positive and negative symbols represent the positive and negative
effects respectively.

3.1.1 Product and service strategy

As can be seen from Figure 1, the installation of smart meters is the premise of power consumption
analysis. The analysis of power consumption is the premise of demand response service development.
At the same time, "Internet +" service is the bridge between users and Load aggregator, and is the
foundation of demand response. Peak load and valley filling serve as demand response, and its role
can increase the total revenue of the sales company. Before demand response, peak demand is too high,
peak time electricity price is relatively high, and voltage is unstable. Demand response services
provided by power selling companies or load aggregators will reduce peak-time demand, thereby
reducing peak-time electricity sales and increasing low-trough electricity sales.

Smart meter

\ .. Peak hour power ~ Blectricity National
Electricity sale olic
analysis / j pohey
\ /
+

+
Total Green power

Demand ___ | jowhour
income

response service power

+
"Internet +"
service —y Cost

Figure 1. Relationship between product and service strategy, electricity consumption and cost
The development of green power requires the pre-investment of the power selling company,
including the cost of green power and the cost of development and maintenance of mobile terminals.
In the short run, green power can attract users with environmental awareness to buy electricity from
the power sales company. In the long run, green power is beneficial to the future, laying the
foundation for ecological harmony.

3.1.2 Price differentiation strategy

It can be seen from Fig. 2 that both the TOU price and the combined package can increase the
electricity consumption. Time-of-use tariff includes peak and trough tariffs. Higher tariff in peak
period will reduce electricity sales, lower tariff in trough period and increase electricity sales. Price
regulation is also a way to regulate the load of power grid. Combo packages attract users to increase
electricity sales through their customized customization and relatively preferential prices. Affordable
electricity prices can effectively improve customer satisfaction, increase the reputation and popularity
of sales companies, retain old users, attract new users, and increase sales.
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Figure 2. Relationship between price strategy, cost and electricity consumption

3.1.3 Channel diversification strategy

The same sales company can sell electricity in multiple distribution areas in the province, which can
increase sales channels. Cross-border cooperation is to cooperate with other brands, expand visibility,
and provide power for cooperative brands. It can not only broaden the channels of electricity sales, but
also increase the volume of electricity sales. Wholesale and retail channels can’t deepen their depth,
but can broaden their scope, which requires power companies to carry out customer relationship
management. Old users' satisfaction can bring new users and thus increase electricity sales.

Electricity
+ sale +
Wholesale
channel

Brand cross-border
Retail Electr1c1ty sales Total cooperation

channel channels 1nc0me
Chmn
operation
Cost
Figure 3. Relationship diagram of channel strategy with cost and electricity sales

3.1.4 Promotion strategy

As can be seen in Figure 4, staff promotion and advertising can effectively enhance the popularity of
electricity companies, but also accompanied by cost consumption. The selling company should pay
attention to the cost in the process of popularization, and prevent the risk of shortage of funds. In
cooperation with big data platforms, power companies can provide users with power analysis,
professional power-saving solutions, and help users to conduct power-saving management, which will
increase the cost of power companies. Although it may not necessarily enhance its popularity, the
power sales company will provide users with analysis and power consumption programs, which will
enable users to fully understand their own situation, develop good electricity use habits, and improve
the quality of power sales company users.
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Figure 4. Relationship between promotion strategy and cost, electricity sales
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3.2 Establishment of system model

3.2.1 Determination of system boundary
Table 1. Determination of system boundary.

System variables Specific variables

Smart meter input quantity

Product and service | Peak time compensation amount

strategy Low preferential amount

Green power subsidy

Difference between package

Price differentiation price and general price

strategy Flifference .
TOU price peak low price
difference

Wholesale channel discount

Channel price

diversification Chain operation input cost
strategy Brand cooperation investment
amount

Advertising investment amount

Number of sale staff

Promotion strategy Big data analysis cost

Big data ad delivery accuracy

Advertising ratings

Cost

Other variables Total income

Electricity sale

3.2.2 System causality diagram

After determining the boundary of the system, the relationship between the elements in the system is
analysed, and the causality diagram is obtained. The power marketing system of the power selling
company is affected by many factors. This paper only considers the impact of different marketing
strategies on the total revenue of the power selling company, and draws the causality diagram of the

marketing system as shown in Figure 5.

Chain operation
cost
Salesperson/_\+‘

Preferential

+ prices for
number P
Number of 5 Cost < wholesale
: channels
Smart Peak tim
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Figure 5. Causality diagram of marketing system

3.2.3 Establishment of system model

National Green  Amount of Brand
. Electricity Cooperation
income .

T Subsidy Investment

Based on the analysis of the causality among the above strategies, the storage flow chart of the
marketing system of the power selling company is established by using the system dynamics software
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Vensim, as shown in Fig. 6. Some of the parameters of the model are shown in Table 3. Part of the
equation of the model is shown in Table 4.

Amount of Brand
Cooperatiof
Investment

Chain operation Big Data

Analysis Costs

Total
income

Low premium Electricity

Subsidy

Accuracy
ofbig data
advertising

Peak time
compensation

Difference between
package price and
normal price

TOU Price and
Peak Price

Difference Preferential Advertising

prices for Number 6f ratings
wholesale Smart
channels Meter

Figure 6. Flow chart of marketing system of power marketing company
Table 2. Parameter description table of marketing system dynamics model of power marketing

company.
Model parameter Representative meaning
P, Smart meter input quantity
Pum Peak time compensation amount
Vum Low valley discount amount
Gv Green power subsidy
Difference between package price
Dp . .
and general price difference
Dy TOU price peak low price difference
Mp Wholesale channel discount price
Cc Chain operation input cost
Brand cooperation investment
Crc
amount
Ca Adpvertising investment amount
My Number of sale staff
Cep Big data analysis cost
Agp Big data ad delivery accuracy
Ar Advertising ratings
\Y Unit price
C Cost
Vi Total income
S Electricity sale

Table 3. Partial equations for the marketing system dynamics model of the electricity sales company.
Serial number Mathematical expression
1 V=S*V-C
) S=So-a *PM+,B*YM+)) *Gy+o*Dp+e*Dr
+0*Cc+3*Cpctu*Ca+p*Mn+o*Arp
C= Cota* P, + Cppt Cct Cpct Ca -
Gyt b*Dp+ D1+ Mptc* My
App=e* P, + f*Cgp
CA:g* AR
INITIAL TIME=1
FINAL TIME=12

N[ N|n || W

www.manaraa.com



ISPECE IOP Publishing
IOP Conlf. Series: Journal of Physics: Conf. Series 1187 (2019) 022043  doi:10.1088/1742-6596/1187/2/022043

8 TIME STEP=1
9 UNIT OF TIME: MONTH

4. Model simulation analysis

In this paper, a power company is taken as a sample for simulation analysis. The starting time is
January, the ending time is December, and the step size is 1. The simulation considers the effects of
compensation amount, peak-valley price difference, brand cooperation investment amount and
advertising investment amount on the total income change, and draws the following figure. Figure 7 (a)
is the calculation model, and Figure 7 (b) is the output result. From Figure 7 (b), we can see the impact
of several marketing methods on the total revenue. With the increase of input, the total revenue

increases.
Electricit
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Figure 7. Simulation results

5. Conclusion

With the start of a new round of power system reform in China, the market of power selling side has
gradually opened up, and power selling companies have entered into people's lives. Electricity
companies should not stick to the middle price difference by buying and selling electricity. They
should fight price war instead of always lowering the price. Electricity companies should increase
marketing efforts, cultivate user habits, establish brand image, and make long-term plans for the
follow-up development. It can be sold from the model simulation diagram. The company should
strengthen the following aspects.

5.1 Rich products

Electric power is the main product of power selling companies. The potential of China's power selling
companies in personalized product customization and series of value-added services still needs to be
tapped. According to the big data, the power selling company should deeply analyse the users'
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electricity consumption habits and design different products and value-added services for different
types of users. Let users fully understand their power consumption and electricity usage, and help
users develop the habit of saving electricity. It can provide users with comprehensive services such as
demand side response, electricity consultation and one key payment.

5.2 Different prices

Before adjusting the electricity price, the power selling company should subdivide the user groups and
provide different prices and services for different users. Environmental users are willing to pay more
for green electricity, and economical users are willing to reduce the cost of electricity. For
environmentally friendly users, power companies can provide relatively high-priced green energy for
them, and recommend smart home services to them, so that users can experience the convenience of
green and intelligent life. For the energy-saving users, the power sales company can customize the
energy-saving scheme for them, and provide them with energy-saving renovation services and
electricity consulting services.

5.3 Broaden channels

“Cross-border” is no longer a strange term for Chinese enterprises nowadays. Electricity companies
should not only strengthen cooperation with water supply, heating, gas supply and other service
enterprises, but also cooperate with scientific research institutions and small and medium-sized
enterprises to enhance their popularity and increase electricity sales at the same time. Off-line stores
can increase the interaction between power companies and users, solve the problem of power
consumption for users, but also is a kind of “advertisement” without paying advertising fees. Potential
users can deepen their understanding of power companies through stores.

Acknowledgement
This research was financially project supported by national Power Grid Corp headquarters: Research
on operation simulation and effectiveness evaluation of electricity market (YDB17201600102)

This work was supported by the State Grid Corporation of China under the project title: “The
Improved Core Analysis Algorithms and Utilities for Smart Grid Big Data” (520940180016)

References

[1] Xiaoyan Zhang, SCT, 15 (2014)

[2] Li Liu, Min Cao, Yongxiu Bai, Fujian Forum 8,7 (2017)

[3] Wei Ding, Xiaobing Zhou, Dong Xie, Yu Liao. Hubei Electric Power, 40, 3 (2016)

[4] Li Ma, Xiaoxuan Zhang, Zhe Wei, Song Xue, Su Yang, Junming Tu,SPST, 9, 4 (2015)
[5] Linghao Zhang, Yan Zhang, Mei Hua, Hui Qian, Tianyi Liu, PDM, 14 (2012)

www.manaraa.com



Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.

www.manaraa.com




