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Abstract. As a pillar industry of the national economy, the electric power indus-
try has a large number of high-value data. It is of great significance to study how 
to transform these data resources into data assets and promote efficient utiliza-
tion. A scientific data asset pricing mechanism is needed to speed up the circula-
tion of data assets and lead to the positive development of the data asset market. 
This paper reviews the current status of data asset pricing and pricing principles, 
concludes the characteristics of power grid data, and summarizes the influencing 
factors of power grid data asset pricing. Based on this, we put forward a Bilateral 
data asset Pricing Mechanism. 

Keywords: Power Grid Data; Data Asset Pricing; Data Asset Pricing Mecha-
nism. 

1 Introduction 

With the rapid development of big data technology and the digital economy, data is 
gradually becoming a new factor of production driving economic and social develop-
ment. To fully mine the value of the data, we first transform disordered data into or-
dered and useable data resources through data collection, aggregation, and analysis. 
Then we turn the data resources into data assets that can be traded and circulated 
through value assessment. The transaction of data assets can break the information silos 
and gather massive high-value data, which is an important way to maximize the value 
of data assets. 

The digital economy will become the core of economic form, and data assets will be 
the core element of the digital economy. To improve the core competitiveness of the 
digital economy, we need to build an efficient circulation system of the data asset mar-
ket around all aspects of digital assets, such as production, distribution, circulation, and 
consumption. The central link in the circulation system of the data asset market is cir-
culation. The large-scale, sustainable, and efficient circulation of data assets depends 
on the establishment of a data asset market transaction mechanism, which in turn needs 
a fair and efficient pricing system of data assets as the core support [1]. Therefore, the 
establishment and improvement of a data asset pricing mechanism is an important topic 
in the construction of the data trading market. The pricing mechanism of data assets is 
an institutional arrangement of data pricing based on scenarios, with the data value as 
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the core [2]. It includes but is not limited to the pricing method, strategy, and model to 
determine the price [3]. 

As a pillar industry of the national economy, the electric power industry has a large 
number of high-value data. These power data can not only be used in enterprises to 
better improve their benefits but also can be applied to the upstream and downstream 
of the industrial chain, financial industry, manufacturing industry, government, and 
other related parties to provide more comprehensive analysis, more accurate prediction 
and more valuable decision support. At present, the power grid data asset market is in 
the stage of unbalanced development, and some small-scale data asset transactions ap-
pear. Some pricing technologies and models for power grid data have been preliminar-
ily applied in the existing transactions. But overall, the pricing mechanism of power 
data assets is still unclear, which makes it difficult for the market to play the role of 
resource allocation and hinders the efficient circulation of data elements. To meet the 
needs of digital transformation management of electric power enterprises and promote 
the development of the digital economy in the electric power industry, it is necessary 
to study the power grid data asset pricing mechanism. A good data asset pricing mech-
anism is very necessary to guide market innovation and stimulate market vitality [3]. 
In this paper, we establish a Bilateral data assets pricing mechanism. This mechanism 
realizes the value goal of the supply side and satisfies the use value goal of the demand 
side, which considers the benefits of both buyers and sellers. 

The rest of the article is organized as follows. In Section 2, We classify the existing 
pricing methods and elaborate on the current research status of the data asset pricing 
mechanism. In Section 3, We summarize the characteristics of power grid data and give 
the principle of power grid data pricing. In Section 4, We summarize the factors affect-
ing power grid data pricing and give a specific power grid data asset pricing mecha-
nism. Last, in Section 5, we discuss challenges and future directions.  

2 Related Work 

2.1 Summary of the current situation of data pricing 

Many studies have summarized the pricing of the data assets. For example, J. Pei ex-
amines the various motivations behind data pricing, understands the economics of data 
pricing, and reviews the development and evolution of pricing models based on a set of 
fundamental principles [4]. Zhang et al comprehensively review the state of the art of 
existing data pricing methods, Also, it proposes a novel classification of data pricing 
methods in which the methods are grouped according to the fundamental properties of 
data to be priced [5]. Liu et al compare the advantages and disadvantages of the six 
mainstream pricing methods: cost method, agreement pricing, market method, income 
method, quality-based, and query-based pricing. Reveal the characteristics of the dif-
ferent pricing methods and forecast the data pricing direction [6]. Wang et al propose 
five transaction pricing strategies and a few suggestions to improve data transactions 
and the big data market [7]. 

These review articles have made a comprehensive summary of existing data pricing 
methods. Therefore, this article only briefly summarizes the principles of data pricing 
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and the classification of data pricing methods. We focus more on the power industry, 
summarize the characteristics of power grid data and summarize the factors that affect 
the pricing of power grid data. The title is set 17 point Times Bold, flush left, unjusti-
fied. The first letter of the title should be capitalized with the rest in lowercase. It should 
not be indented. Leave 28 mm of space above the title and 10 mm after the title.  

2.2 Specific pricing mechanism or method 

There are also many studies on specific pricing mechanisms and methods of data pric-
ing. For example, Soumya et al present a bi-level mathematical programming model 
for the data-pricing problem that considers both data quality and data versioning strat-
egies [8]. Koutris P et al propose a framework for pricing data on the Internet that, given 
the price of a few views, allows the price of any query to be derived automatically. We 
call this capability query-based pricing [9]. Kakkar R et al propose a blockchain and 
coalition game theory-based secure and reliable optimal data pricing scheme for ride-
sharing [10]. Zou et al propose a data asset pricing method based on two-stage modified 
costing by analyzing the common data asset evaluation methods and the data asset value 
affecting factors [11]. Lu et al designed and construct a scientific and efficient data 
asset valuation and pricing management system and operation mechanism whose core 
subject is the "2+1" function system based on the primary market, secondary market, 
and data asset exchange of data asset [1]. Xiong et al propose a new data products pric-
ing mechanism based on customer perceived value, and the pricing model is con-
structed from the five dimensions of price value, functional value, competitive value, 
emotional value, and social value [12]. 

At present, there is much research on data asset pricing. However, people usually 
studied data pricing from the perspective of pricing methods or pricing models rather 
than the mechanism in it. Some scholars have called for the establishment of a unified 
and standardized data asset pricing mechanism, but there are few studies on the design 
and further explanations of the specific pricing mechanism of the data assets. We pro-
pose a pricing mechanism for grid data assets to fill this gap.  

3 The Current State of Data Asset Pricing 

3.1 Data Pricing Principles 

The pricing of data assets should follow certain pricing principles. 
(1) Dynamic pricing based on the transaction. Data products are different from gen-

eral industrial products. The pricing process of data products is a dynamic process that 
changes continuously with the application scenarios, users, transaction regulations, and 
other factors of the products. It is not fixed, unique, and static. The purpose of data 
products is to dig deeper into the value of data and obtain the maximum economic ben-
efits. Dynamic pricing can help us achieve the goal by repricing the data products be-
fore each transaction, which can estimate the value of present data products more ac-
curately. 
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(2) Compositionality of data asset costs. The production cost of data assets is an 
important reference for data producers to evaluate data assets, which often determines 
the lower limit of the price. The cost of data assets includes all the expenses of data 
planning, data acquisition, and verification, data storage, construction and operation of 
the data management system, data analysis, API development, etc, which are very com-
plicated. To calculate the entire cost of data assets accurately, we should divide the 
production process of data assets into basic component units that can calculate the cost, 
and then gradually summarize each unit. 

(3) Diversity of pricing methods. The pricing scenarios of data products are different, 
and no pricing method can be applied to any pricing scenario, which determines that 
the pricing process has the characteristics of method diversity. There is no fixed pricing 
method for data products, and the appropriate pricing method should be flexibly se-
lected according to the specific situation. 

3.2 Current Pricing of Data Assets 

A data asset is an information-based resource. A data asset may be a system or appli-
cation output file, database, document, or web page [13] 

The existing pricing methods of data assets can be divided into five categories: 
(1) Cost-oriented, this type of pricing method is based on the cost of data asset for-

mation, such as the cost approach in data assets [14][15]. 
(2) Customer-oriented, this type of pricing method is based on consumers' under-

standing and demand for product value, such as utility-based pricing method and in-
come approach in data assets [16][17][18]. 

(3) Market-oriented, pricing method based on the price of the same type of commod-

ity in the market, suitable for the more mature and active trading market. Typical ex-

amples in game-theoretic pricing model and market approach in data assets [19]. 

(4) Profit-oriented, a pricing method that aims at maximizing the profit of an enter-

prise. It mainly manifests in the implementation of differentiated pricing based on cus-

tomer preference and willingness to pay to maximize the value of consumer surplus. 

Typical examples are query-based pricing, version-based pricing, and bundled pricing 

[20][21][22][23]. 

(5) Based on the life cycle, dynamic pricing is carried out according to different 

characteristics of data in the life cycle, such as lifecycle-based pricing and real options 

approach in data assets [24]. 

4 Data Pricing in Power Grid 

4.1 Characteristics of Power Grid Data 

Grid data fall into three categories: One is power grid operation and monitoring data, 
mainly including energy management system, distribution network management sys-
tem, wide-area measurement system, production management system, grid scheduling 
system, fault management system, image monitoring system, etc; The second is the 
marketing data of electric power enterprises, such as electricity transaction price, 
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electricity sales, electricity customers and other data, mainly including sales and mar-
keting information systems, customer service system, electricity energy metering sys-
tem, electricity information collection system, etc; Third, electric power enterprise data, 
mainly including collaborative office system, enterprise resource planning system, E-
commerce system, etc; Big data of power grid involves all aspects of power generation, 
transmission, transformation, distribution, consumption and dispatching, and is cross-
unit, cross-professional and cross-business. The rapid development of the smart grid 
makes the rapid integration of information technology, communication technology, and 
production management of electric power enterprises, and power grid enterprises have 
formed a big data environment. 

Power grid data is mainly generated in real-time with power production and con-
sumption, which can truly reflect macroeconomic operation, industrial development, 
residents' living conditions, and consumption structure. Power grid companies have a 
high level of automation and information, as well as complete infrastructure for data 
collection, transmission, and application, so they can obtain data in a timely and effi-
cient manner. Overall, power grid data have the following characteristics in addition to 
the general characteristics of data assets: 

First, power grid data covers wide areas and has a strong space-time correlation. 
Power grid data includes power generation data, power grid operation data, user elec-
tricity consumption data, and so on. With the gradual construction and application of 
smart substations, smart electricity meters, and power equipment online monitoring 
systems, the scale and types of data generated by energy and power systems will con-
tinue to grow rapidly and the volume will surge. In addition, the geographical location 
of the power data acquisition terminal is fixed. Not only the positioning accuracy of 
geographical location is high, but also the period time is as long as several years or even 
decades, with strong spatiality and temporality. 

Second, power grid data is good at real-time performance and has high credibility. 
The data acquisition terminal has a high degree of automation and complete infrastruc-
ture for data acquisition, transmission, and application. There are also many data col-
lection points so the collection speed is fast. The frequency of some collected data 
reaches the level of minutes and seconds, which makes the data have strong real-time 
performance. In addition, with less manual intervention in the process of data collec-
tion, power grid data is easy to verify, difficult to tamper with, and has high reliability. 

Third, power grid data has high-value density and high application value. Power data 
contains rich information about regional economic development and enterprise opera-
tion, which can fully reflect the operation of the macroeconomy, the development of 
various industries, residents' living conditions, and consumption structure. Power grid 
data is convenient to be aggregated with meteorological, communications, social econ-
omy, public utilities, geographic information, and other data, which has high applica-
tion value in serving national governance. Sections should be numbered with a dot fol-
lowing the number and then separated by a single space: 
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4.2 Influencing Factors in Power Grid Data Pricing 

4.2.1 Cost.  
Cost is the key factor for data producers to determine the price of data assets. The 

cost of power grid data assets includes all direct and indirect costs from data generation 
to data asset formation, which can be divided into acquisition cost, development cost, 
and circulation cost by stages. 

Acquisition cost refers to the total cost of obtaining data from data sources through 
automatic tools. It can be further divided into tool construction of data acquisition and 
implementation of data acquisition. 

Development cost refers to the total cost of cleaning, processing, modeling, calcula-
tion, and statistical analysis of the collected data to release data value. It can be divided 
into tool construction of data development and implementation of data development. 

Circulation cost refers to all the costs of marketing, data security, and trade circula-
tion to achieve the purpose of circulation and transaction of data assets. It can be divided 
into the tool construction of data circulation and the implementation of data circulation. 

 

Fig. 1. Cost composition of grid data. 

4.2.2 Data Value.  
Data value is an important factor affecting data asset pricing. According to the cur-

rent situation of power grid data assets and the factors that affect the evaluation of data 
assets, this paper obtains four main factors that affect the value of power grid data as-
sets, including data quality factor, data flow factor, data scarcity factor, and data value 
realization risk factor. 

• Data quality factors 

The quality value of electric power data assets reflects the intrinsic value of data and is 
the nature and value of data itself. Data quality can be evaluated by quantifiable indi-
cators from the aspects of data integrity, accuracy, timeliness, consistency, standardi-
zation, and accessibility. 

• Data flow factor 
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Data flow refers to the behavior that takes data as the object between the data supplier 
and the data demander according to certain flow rules. Data assets can be divided into 
open data, public data, shared data, and non-shared data by circulation type. 

• Data scarcity factor 

The scarcity of a data asset is determined by the proportion of the amount of data held 
by the data asset to the total amount of data of that type. The data scarcity factor can be 
measured by the proportion of a certain category of data in one or more industry areas, 
that is, by comparing the total amount of similar data. 

• Data value realization risk factors 

There are risks affecting the realization of the data value in every link of the data value 
chain. Data value realization risk is divided into four first-level indicators: data man-
agement risk, data circulation risk, value-added development risk, and data security 
risk, and eight second-level indicators: equipment failure, improper description of data, 
the incompatibility of system, policy impact, demand for an application, data develop-
ment level, data leakage, and data corruption. 

4.2.3 Scenario and Consumer Willingness to Pay.  
The scene refers to a series of elements including behavioral context, the spatial en-

vironment, and the emotional context involved in the process of value creation and 
value realization [3]. The scenario is a unique factor in data pricing, which affects data 
utility and then data product pricing. The most important feature of the data assets pric-
ing mechanism is the high correlation between data assets pricing and scene. The value 
of data is highly situational and pricing must be scenario-based. Willingness to pay 
(WTP), the highest price consumers can offer for a product, also plays an important 
role in pricing data. 

5 Bilateral Pricing Mechanism 

5.1 Bilateral Pricing Mechanism 

Given the current pricing status of power grid data assets and the demand for market 
development, we need to establish a universal power grid data assets pricing mecha-
nism. A reasonable and orderly data asset pricing mechanism framework is helpful to 
reduce the waste of resources caused by disorderly and repeated development. A uni-
fied pricing mechanism will produce the maximum development force, break the phe-
nomenon of 'information island' and make the grid data assets flow. In this paper, we 
establish a Bilateral pricing mechanism. The specific design is as follows. 

Overall module design: Bilateral Pricing Mechanism. This mechanism concludes 
with two dimensions, the value dimension, and the demand dimension. The value di-
mension is used to realize the value goal of the supply side and the demand dimension 
is used to meet the use value goal of the demand side. This pricing mechanism considers 
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the benefits of both buyers and sellers. We can integrate these two dimensions into the 
data trading platform for unified management. 

 

Fig. 2. Bilateral Pricing Mechanism 

The value dimension is the dimension associated with the value and characteristics of 
the data itself. It is the more 'static' part of the pricing process. The demand dimension 
is from the perspective of the scene and consumer. It includes the more 'dynamic' part 
of the pricing process and varies with each pricing scenario and consumers' value per-
ception and demand for data. The value dimension determines the lower limit of price 
while the demand dimension determines the upper limit of price. We first give a pre-
liminary appraisal of the data asset from the value dimension according to the produc-
tion cost and data value of the data. Then from the demand dimension, according to the 
changes in the scene and the degree of demand of consumers, the valuation of the value 
dimension is adjusted, and a final price is given for the combination of the data asset 
with the specific scene and demand of customers. 

• dimension of value 

The value of a data asset is fixed over some time. Therefore, the asset valuation of the 
value dimension can be regarded as the 'stable' part of data pricing. It is determined by 
the characteristics of the data itself, such as the production cost of data and data value, 
which also includes the data quality, data scarcity, data circulation, and data value re-
alization risk mentioned in the previous section. The data producer submits the data 
asset to the trading platform, and the platform puts the data asset into the value dimen-
sion for preliminary valuation and feeds the valuation back to the data producer. It 
should be noted that the valuation of data in the value dimension will change over time. 
This is because, over time, the cost of data storage and some factors to measure the 
value of data, such as the degree of data circulation, and policy impact, will change, 
which leads to changes in the cost of data generation and value of data. Therefore, we 
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need to update the valuation of data in the value dimension after a while to ensure the 
validity of the valuation of the value dimension. 

• dimension of demand 

When pricing data, willingness to pay (WTP), the highest price a consumer can offer 
to obtain a product, plays an important role in setting the price. Different consumers 
have different degrees of value cognition and demand for the same data assets, leading 
to changes in the price they will pay. The price of the same data asset may also vary 
greatly in different application scenarios. The demand dimension considers the more 
'dynamic' part of data asset pricing, which changes with the pricing scenario and con-
sumer demand in each transaction. When the data assets are put into the value dimen-
sion and have a preliminary valuation, we put the data assets into the demand dimension 
for a further price adjustment to get the final transaction price. This price not only al-
lows data producers to realize the value of data assets but also meets the utility of data 
consumers. 

• Trading platform 

A common trading platform is indispensable in the construction of a data asset pricing 
mechanism. With the asset trading platform as the carrier, the data producer and data 
consumer are connected to realize the Bilateral pricing mechanism of data assets. The 
trading platform combines the value dimension with the demand dimension. After the 
production of data assets is completed, enterprises can connect with the management 
interface of the trading platform, and the trading platform will arrange data assets to 
form a preliminary valuation from the value dimension. Then, from the demand dimen-
sion, different scenarios and consumer demands are combined to form a price satisfac-
tory to both buyers and sellers, so that the transaction process of data assets can be 
carried out efficiently. Each figure should have a brief caption describing it and, if nec-
essary, a key to interpreting the various lines and symbols on the figure. 

5.2 An Example 

We give an example of a pricing model that conforms to this pricing mechanism. 
First of all, in the value dimension, we give a preliminary valuation 𝑃𝑐 of the data 

price. The 𝑃𝑐 is obtained based on cost and combined with various factors that affect 
the value of data assets. The calculation formula is as follows: 

𝑃𝑐 = 𝐶 × 𝛼 × 𝛽 × (1 + 𝑙) ×(1-r)                                     (1) 

In the formula: 𝐶 is the cost, 𝛼 is the data quality factor,  𝛽 is the data flow factor, 𝑙 is 
the data scarcity factor, and r is the data value realization risk factor. These are men-
tioned in chapter 4.2 of the paper. 
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Table 1. Cost Estimation Methods for Data Assets 

cost item definition formula 

Acquisition 

Acquisition cost refers to the to-

tal cost of obtaining data from 

data sources through automatic 

tools. 

Acquisition cost = The workload of 

tool construction of data acquisition 

×Unit price for R&D personnel + 

The workload of implementation of 

data acquisition ×Implementer unit 

price 

Develop-

ment 

Development cost refers to the 

total cost of cleaning, pro-

cessing, modeling, calculation, 

and statistical analysis of the 

collected data to release data 

value. 

Development cost = The workload 

of tool construction of data develop-

ment ×Unit price for R&D person-

nel + The workload of implementa-

tion of data development ×Imple-

menter unit price 

Circulation 

Circulation cost refers to all the 

costs of marketing, data secu-

rity, and trade circulation to 

achieve the purpose of circula-

tion and transaction of data as-

sets. 

Circulation cost = The workload of 

the tool construction of data circula-

tion ×Unit price for R&D personnel 

+ The workload of the implementa-

tion of data circulation ×Imple-

menter unit price 

Table 2. Calculation method of data value factors 

factor definition calculation method 

data quality 

factor 

The quality value of electric 

power data assets reflects the in-

trinsic value of data and is the 

nature and value of data itself. 

1. Determine the inspection dimen-

sions, mainly data integrity, accuracy, 

and validity. 2. Establish inspection 

standards. 3. The proportion of data 

that passed the inspection was taken 

as the data quality factor. 

data flow 

factor 

Data flow refers to the behavior 

that takes data as the object be-

tween the data supplier and the 

data demander according to cer-

tain flow rules. 

Data flow factor = (open data trans-

mission coefficient × open data vol-

ume + shared data transmission coef-

ficient × shared data volume) / total 

data volume. 

data scar-

city factor 

The scarcity of a data asset is 

determined by the proportion of 

the amount of data held by the 

data asset to the total amount of 

data of that type. 

data scarcity factor = System data 

volume/relevant total data volume 

data value 

realization 

risk factors 

There are risks affecting the re-

alization of the data value in 

every link of the data value 

chain. 

The risk of data value realization 

consists of multiple indicators. Ex-

perts with professional experience 

can be invited to fill in the scores and 

weights, and then aggregated and cal-

culated. 

After obtaining the price valuation of the value dimension, we adjust the valuation 
in combination with the demand dimension to obtain the final price. This is reflected in 
the correction of prices in combination with market supply and demand factors. Its cal-
culation formula is as follows: 
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P = {
𝑃𝑐  ,

𝑃𝑒

𝑃𝑐
  < 𝜃

𝑃𝑒  ,
𝑃𝑒

𝑃𝑐
≥ 𝜃

                                     (2) 

In the formula: P is the final data pricing of the model, 𝑃𝑐 is the price estimate obtained 
from the value dimension, 𝑃𝑒 is the market price, 𝜃 is the threshold, and the recom-
mended value of 𝜃 is 1.1. 

According to the Bilateral Pricing Mechanism, we can also design more specific 
models according to application scenarios, so that the data pricing problem of the power 
grid can be better solved. 

6 Conclusion 

The establishment of a data asset pricing mechanism is inevitable, which is also re-
flected in national policies in recent years. In this paper, we present a data asset pricing 
mechanism for the power grid according to the nature of power grid data and the factors 
affecting power grid data pricing. This mechanism divides the pricing of data into two 
dimensions: the value dimension and demand dimension, and takes into account the 
value and uses the value of data, to obtain a price satisfactory to both buyers and sellers. 
The development of a data asset pricing mechanism still faces many challenges, such 
as the lack of a mature and active data asset trading market as a reference for the estab-
lishment of a pricing mechanism. It is also very difficult to design a common pricing 
mechanism for most trading scenarios. 

This pricing mechanism is still rough at present. In the future, we can further refine 
this pricing mechanism based on this and give a more specific design of value dimen-
sion and demand dimension. And optimize the pricing mechanism to make it more sci-
entific and universal. Based on this, some specific application cases of the pricing 
mechanism are given. 
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