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Abstract: In contemporary studies in areas such as the field of classical theory, there has been
an increasing emphasis on E-Business. In this study, we examine central place theory principles
using China’s consumer-to-consumer online game marketing as a case of E-business. The results
indicate that virtual goods in China’s C2C online game marketing are distributed in areas with high
economic development and where residents have high purchasing power. Further, we found that
the transmission capacity of virtual goods is affected by the level of telecommunication services
because they are transmitted through information flow. Such effects illustrate that virtual goods are
no longer affected by spatial distance and traffic conditions because virtual goods do not need to be
touched; however, they are still affected by market forces. We conclude that there are key differences
between the marketing and transport principles of CPT based on the hierarchical model describing
new internal and external relations and the level of complexity in E-Business processes.

Keywords: central place theory; C2C; virtual goods; online game

1. Introduction

In recent years, the research value of virtual goods has become more apparent [1]. For example,
Park and Lee [2] found that virtual goods can enhance the virtual character’s abilities or simply
individualize the character with decorative items. Hamari [3] found that the enjoyment of a game
reduces willingness to buy virtual goods while at the same time it increases willingness to play more
of that game. Wang and Chang [4] validated the influence of perceived customization and perceived
sociability on customer satisfaction and repurchase intention with regard to virtual products. Virtual
goods refer to digital products and services in the e-commerce market, which are characterized by
having no physical nature and no need for logistics. As can be seen from the characteristics of virtual
goods, there are many differences between virtual and physical goods. Therefore, the study of virtual
goods has a high theoretical significance. Online games, as a representative of virtual goods, are
gradually increasing their consumption potential. According to the “China Game Industry Report in
2015”, the actual sales revenue of China’s game market reached 140.7 billion yuan in 2015, which is a
year-on-year increase of 22.9%. The number of Chinese game users reached 534 million, which is a
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year-on-year increase of 3.3%, reflecting the prosperity of the online game industry. It can also be seen
that the online game industry can promote growth of Chinese consumption. In 2015, the Chinese State
Council issued a report regarding “Guiding Opinions on Actively Playing the Leading Role of New
Consumption to Accelerate the Cultivation of New Supply and New Motive Forces” which clearly
pointed out that animation games, as a type of service consumption, should become a key area for
upgrading consumption. It can be seen that research on virtual goods has practical significance.

In the online game consumer market, online game players obtain a better game service experience
by using virtual game coins in the game, which makes the online game player’s virtual game currency
a valuable commodity in China. This promotes C2C online game transactions. The C2C platform
facilitated a large number of transactions, which led to the C2C mode online game virtual commodity
trading market. We take the 5173 online game virtual commodity trading platform as an example.
Online game sellers publish their sales information of virtual game currency on the 5173 online game
virtual commodity trading platform, and online game buyers purchase virtual game currency by
consulting sales information of the 5173 online game virtual commodity trading platform. This allows
online game buyers to obtain a better game service experience, while sellers get the corresponding
cash income through the above process to achieve transactions of online virtual goods.

At present, many researchers are studying virtual goods using an economics perspective.
In particular, online games are one of the virtual goods that many researchers increasingly focus
on. Lehdonvirta [5] showed that consumers are influenced by the features and attributes of virtual
items in the same way that they are influenced by the features and attributes of real-world items.
Drachen et al. [6] documented the changes in the in-game economy and showed how players migrate
into and out of the economy across the lifetime of a browser-based online game. Guo and Barnes [7]
argued that the form of consumer empowerment generated from online communities provides a
heightened ability for seeking and sharing information, and thereby creates value for consumers.

Overall, the existing research on virtual goods represented by online games in the perspective
of geography is still insufficient. But the study of virtual goods such as online games has strong
theoretical and practical significance. In particular, the study of the commercial activities of virtual
goods from a geographical perspective enriches the theory of business geography. This requires a
deeper study of virtual goods. In this paper, we analyze the time and space characteristics of the
online game consumption levels of the province-level regions under the C2C and the influencing
factors by collecting and sorting out the trading orders of the “Dungeon and Fighter” (DNF) online
games on the 5173 online game virtual trading platform. On a practical level, we reveal the time and
space consumption habits of online game players and provide scientific guidance for formulating the
development strategy of online game industry and opening up the online game virtual commodity
trading market. In addition, on the theoretical level, comparing the similarities and differences between
virtual goods and physical goods from online games will help further improve the CPT and enrich the
theory of commercial geography.

Specifically, in this paper, we address the following research questions:

(1) What is the temporal and spatial characteristics of online game consumption?
(2) What is the difference between virtual goods and physical goods from the perspective of central

place theory?

Based on research questions, we propose the following research objectives:

(1) To understand the temporal and space characteristics of online game consumption through
quantitative analysis and provide reference for marketing operators.

(2) To understand the applicability of central place theory in virtual goods.

The paper is organized as follows. In Section 2, we introduce the literature review. In Section 3,
we introduce research methods and data sources. In Section 4, we analyze temporal and spatial
characteristics of online game consumption. Some numerical analyses are given in Section 5. Finally,
conclusions are provided in Section 6.



Sustainability 2019, 11, 2274 3 of 19

2. Literature Review

2.1. Virtual Goods: Online Game Consume

2.1.1. Research Theory

The current research is mostly based on economics, but has rarely focused on geography.
Castronova [8] found that virtual worlds could establish direct contact with real social activities, such
as marketing. Castronova [9] used coordination game theory to study large games. Seo [10] found
that professional gamers view computer game consumption as neither leisure nor work. Hamari
and Keronen [11] used the random effects model to study a platform and found that enjoyment and
prolonged use of the platform were more important predictors for purchases in virtual worlds than
in games. Castronova et al. [12] found that fantasy gamers may well be economically normal. They
studied the consumption behavior of game players from the field of economics.

In addition, Marchand and Hennig-Thurau [13] argued that the high level of creativity and
innovativeness that is inherent to this field will continue to breed an ever-expanding range of game
types, formats and business models. Seo [14] found that the collaborative efforts of gaming companies,
players, online communities, governing bodies, and many other stakeholders play important roles
in enriching and sustaining the experiential value of eSports consumption. Thomes and Paul [15]
found that the game industry exhibits strong cross-group externalities between software publishers
and gamers. Davidovicinora [16] proposed a framework to understand recent hybrid paid and free
business models in the video game industry. They study the development of the game industry from
the perspective of economics, from the interests of game developer game developers, pay attention to
the game experience of gamers, and then develop relevant strategies to improve the game industry.

In summary, their research is mostly based on the theory and method of economics, such as the
theory of consumption values and theory of coordination games. In addition, they focus on consumer
behavior and its influencing factors. But the existing research rarely pays attention to the characteristics
of time and space of virtual goods. The existing research rarely uses geography theory and method to
study virtual goods, such as Central Place Theory. The study of characteristics of time and space will
promote the development of e-business. Therefore, we need to do further research.

2.1.2. Research Means

The existing research mainly conducts qualitative analysis through interview and survey, and
rarely conducts quantitative analysis by collecting consumer orders. Buchanan-Oliver and Seo [17]
employed qualitative approaches to study online gaming. They concluded that computer games
immerse consumers in a form of playful consumption that engages them in memorialized, co-authored
storytelling. Wang et al. [18] conducted qualitative research on the influencing factors of online game
consumption based on five characteristics: individual, online game, social, perceptual, and experience.
They mainly used qualitative methods to study virtual goods.

Yao and Chang [19] collected 100 valid samples to analyze trust between different members in
virtual communities. They found that the trust and friendship they have developed can be essential for
community building and business opportunities. Mäntymäki and Islam [20] collected data from 2134
Finnish Habbo Hotel users. They found that perceived aggregate network exposure (PANE) moderates
the influence of motivational factors on continued use intention and satisfaction. Mäntymäki and
Salo [21] investigated 1045 users of Habbo Hotel. They found that virtual purchasing can be understood
as a means to enhance the user experience. Hamari and Keronen [22] employed data gathered by an
online survey through websites and social media. They found that games are multipurpose information
systems which nevertheless rely on hedonic factors, even in the pursuit of instrumental outcomes.

They study virtual goods by qualitative means. But qualitative research has its limitations.
In addition, it is difficult to perform quantitative analysis by the way of surveys and interviews.
We need to collect data by using online game trading order to perform quantitative analysis.
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2.1.3. Research Perspective

When studying consumer behavior and influencing factors, researchers mostly study from the
micro perspective and rarely study from the macro perspective. Alha et al. [23] found that the player’s
personal situation outside the game and playability problems were the most significant reasons
to quit the game. Huang [24] found that affective involvement showed the greatest influence on
purchase intention compared to flow and cognitive involvement. Seo et al. [25] found that electronic
games are constantly evolving and they provide much diversity regarding their content, their pricing
strategies, and platform availability, all of which are critical factors in influencing users’ future behavior.
Rothmund et al. [26] found that excessive gaming is a transient and not a stable condition, at least for the
large majority of adolescent players. Choi et al. [27] found that the emergence of the character–product
interaction effect was dependent on national culture. They mainly focus on the influencing factors of
online game consumption.

Kuss and Griffiths [28] found that a minority of Internet game players experience symptoms
traditionally associated with substance-related addictions. Wei et al. [29] suggested that internet
gaming disorder formation and maintenance can be associated with a hyperactive “impulsive” system.
Morschheuser et al. [30] found that practitioners who are looking to increase cooperation should find
that gamification inspired by cooperative game design is beneficial and preferable over individual-based
gamification efforts. Sjoblom and Hamari [31] found that social integrative motivations are the primary
predictor of subscription behavior. They mainly focus on the behavior of online game players.

The existing research mainly focuses on consumer demand, consumption behavior and its
influencing factors of game players from the micro perspective of the individual. However, few scholars
study these issues from a macro perspective. But macroscopic research can help the development of
the online game industry.

2.1.4. Research Object

Existing research compares many aspects of the virtual world with the real world, but there is still
a lack of comparative research on virtual goods and physical goods. Castronova et al. [32] conclude that
the label “virtual”, while useful in a descriptive way, does not identify anything economically unique.
Virtual economies tend to behave like any other economy and also increasingly interact in predictable
ways with the so-called real economy. Castronova et al. [33] found that virtual economic behavior
follows real-world patterns. They compare the virtual economy with the real economy. In addition,
Castronova [34] found that virtual environments should be considered as mundane ‘extensions of the
earth’, and therefore, their participants should be treated by the law the same way as in the real world.
They compare the laws of virtual worlds and the real world.

It can be seen that the existing research compares the virtual world with the real world mainly
through the domains of economics and law. We lack comparisons of the characteristics of the virtual
goods and physical goods. In particular, whether the geographical characteristics of virtual goods and
physical goods are different remains to be studied. In addition, whether the purchase intention of the
virtual goods is affected by the regional difference remains to be studied.

In summary, the previous research mainly analyzes virtual goods from the perspective of
economics, and the research methods are mainly qualitative methods through surveys and interviews.
When studying online game consumers, scholars also analyze consumer behavior and its influencing
factors from the micro perspective. In addition, previous research has focused on the relationship
between online game consumers and online game developers, but lacks research on transactions
between players and players. The C2C model is now gaining popularity, and research on its C2C
trading model has yet to be explored. There are few macro-scale studies, and there are few studies on
the impact of cultural differences between regions on online game consumption. There are few studies
on online game consumption in China. However, the online game consumer market in China is very
large and it is necessary to continue research. Therefore, it is necessary to study the characteristics of
time and space of online game consumption from the perspective of geography.
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2.2. Central Place Theory

Since the 1920s, based on the various theoretical development periods, research methods, etc.
foreign commercial geography research has been divided into three major schools of thought: the first
is the neoclassical school oriented to the central place theory (CPT) before the 1950s, represented
by Chris Taylor [35]; the second is the spatial analysis school led by the quantitative revolution in
the 1950s and 1960s, represented by Berry [36]; and the third is the school of consumer behavior,
cognitive research, and socio-economic class research in the 1960s and 1970s; the school is represented
by Reston [37]. In 1964, Yan introduce Christaller’s “central place theory” to China, which was quickly
introduced into the macro-regional empirical research by Chinese scholars; for example, Wuyang
and Qi [38] research on the commercial centers of small towns in Beijing and the North China Plain.
In the study of macro-commercial geography, the research on commercial market geography has
gradually gained attention. For example, Yishao [39] explained the differences in the characteristics and
geographical distribution of China’s market in different historical periods and pointed out that market
layout and management are two areas of focus for the scientific operation of a commercial market.
In addition, CPT has become the basic theory for studying the decision-making of retail locations.
Shangyi and Limei [40] found that the reason for the change in the spatial pattern of commercial
centers is the development of transportation. Ling et al. [41] combined the Agent-based Modeling and
Genetic Algorithm methods to reproduce and validate the spatial pattern of the hexagonal center of
the Chris Taylor’s single function. Wei and De [42] found that consumers generate different levels
of shopping demand at a certain frequency, and we use the difference in frequencies as an indicator
to select a commercial center as a travel destination. Liu et al. [43] found that the behavioral activity
model and spatial distribution structure maintained a high consistency with a description of the CPT.
The increase in research led to perfecting the CPT. South and Boots [44] found that sales potentials
are consistent with the results obtained when the nearest center assumption is in effect. Barton [45]
suggested alternative crucial elements such as the importance of exchange to the creation of centrality,
the pivotal role of the entrepreneur, and the addition of a source of economic value related to this
agent’s role to perfect CPT. However, the concept of virtual goods was not yet formed in Christaller’s
era, and therefore, the proposed CPT has certain time limitations. Does the commercial spatial pattern
of virtual goods conform to CPT? This question requires further exploration.Sustainability 2019, 11, x FOR PEER REVIEW 6 of 20 
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In Figure 1, we introduce the theoretical framework. Using central place theory, we analyze
differences between physical goods and virtual goods. The traffic principle highlights the biggest
differences between physical goods and virtual goods. The transmission mode of physical goods
mainly involves logistics. However, the transmission mode of virtual goods is mainly information
flow. Using the market principles, we also compared physical goods and virtual goods.

3. Research Methods and Data Sources

3.1. Research Object

The 5173 online game virtual commodity trading platform (http://www.5173.com/) was established
in 2003. It is one of the largest websites with the largest number of game transactions in China. It provides
online game currency transactions for Chinese domestic netizens, and it once led the development of the
industry; its trading platform involves the vast majority of online games in China, and therefore, in this
study, we selected the 5173 online game virtual commodity trading platform as the research platform.

There are a lot of online games in China. In order to make the selected online games more
representative, the following principles are followed in selecting online games: (1) The transactions
conducted in the online game and the number of participating players are at a high level for the online
game industry. (2) The online game has certain regional characteristics and can provide corresponding
service areas for different province-level regions in China. Among them, the online game player is
free to choose the game service area of any province-level region name. However, for the principle
of making friends [46], common entertainment and convenient online game trading, online game
players often choose the game service area of their own province-level region. After screening, the
“Dungeon and Fighter” (http://dnf.qq.com/) online game trading volume has been ranked first in
the 5173 online game virtual commodity trading platform for a long time. This online game was
established in 2008, and in June 2012, the number of online active users exceeded 3 million. The service
area of the corresponding name has been opened to 26 province-level regions in China. The game has
not yet set up corresponding service areas in Gansu, Hainan, Ningxia, Qinghai, and Tibet. Therefore,
this study did not consider these areas. In addition, we only study the mainland of China. Therefore,
this study did not consider Hong Kong, Macau and Taiwan. In summary, this study selected the DNF
online game from the 5173 online game virtual commodity trading platform as the research object.

3.2. Data Processing

This study collects the transaction amount of the game by collecting orders for DNF game
transactions on the 5173 online game virtual commodity trading platform (Data acquisition URL:
http://trading.5173.com/list/viewlastestdeallist.aspx?ts=-1&gm=44343b06076d4a7a95a0ef22aac481ae&
ga=f24ae3dcc776413cafa79bc54337d74b&gs=-1&bt=682b60e289f045339cae13d208023fc6&raceid=-1&
k=&sort=-1&section=-1_-1&pg=1). From a spatial perspective, the game service areas of the
province-level regions can only conduct the transactions of online game players in the province-level
region’s game service area, and the players in different province-level regions’ game service areas
cannot achieve these transactions, meaning the transaction amount of each provincial game service
area only represents the level of online game consumption in that province-level region.

From a temporal perspective, we consider that young people and student groups have more
free time during the summer vacation. The online game players in this period are relatively active,
and their online game consumption may be at its peak. After the start of school in September, online
game users are less active, and the transaction volumes are relatively low. In order to verify this
hypothesis, this study took each week of the summer and semester as the source of the sample data,
and then compared the consumption differences between the two time periods. Online games carry
out promotions at certain times, such as during the Mid-Autumn Festival, which causes the online
game player’s consumption level to rise abnormally. In order to avoid these time periods, this study
selects the trading orders for each week of 11–17 July 2016 and 6–12 September 2016 to examine the

http://www.5173.com/
http://dnf.qq.com/
http://trading.5173.com/list/viewlastestdeallist.aspx?ts=-1&gm=44343b06076d4a7a95a0ef22aac481ae&ga=f24ae3dcc776413cafa79bc54337d74b&gs=-1&bt=682b60e289f045339cae13d208023fc6&raceid=-1&k=&sort=-1&section=-1_-1&pg=1
http://trading.5173.com/list/viewlastestdeallist.aspx?ts=-1&gm=44343b06076d4a7a95a0ef22aac481ae&ga=f24ae3dcc776413cafa79bc54337d74b&gs=-1&bt=682b60e289f045339cae13d208023fc6&raceid=-1&k=&sort=-1&section=-1_-1&pg=1
http://trading.5173.com/list/viewlastestdeallist.aspx?ts=-1&gm=44343b06076d4a7a95a0ef22aac481ae&ga=f24ae3dcc776413cafa79bc54337d74b&gs=-1&bt=682b60e289f045339cae13d208023fc6&raceid=-1&k=&sort=-1&section=-1_-1&pg=1


Sustainability 2019, 11, 2274 7 of 19

differences in online game consumption between summer break and the school or university semester,
and then, we reveal that the level of activity of online game users on time scale. Other relevant
statistical information comes from the China Statistical Yearbook.

3.3. Research Method

3.3.1. Centralization Index

The centralization index is used to study the industrial specialization of different regions.
We use this index in this study to study the quantity of online game users in different time periods.
The calculation method of the centralization index is [47]

I = (A − R)/(M − R) (1)

where I is the concentration index, A is the cumulative percentage (from large to small) of online game
transactions at different time periods within 24 h of the day, R is the cumulative percentage of the
online game transaction amount evenly distributed, and M is the cumulative percentage of the online
game transaction volume when it is concentrated. It can be seen that the value of I is also between 0
and 1. The higher the index, the larger the aggregate value. When the online game transaction amount
is evenly distributed over 24 h, the I value is 0. In addition, the I value is 1 when the online game
transaction amount is fully integrated. The centralized index can reflect the degree of centralization of
online game consumption, but it is difficult to reflect the difference in online game consumption at
different time periods.

3.3.2. Zipf Rank-Size Rule

The rank-size rule is to examine the scale distribution law of the urban system in a region from
the relationship between the size of the city and the order of the city scale. The rank-size rule is mainly
applied to closed areas. It helps to reveal the scale structure and differences of research objects, and
it is widely used in cities, as well as in tourism, and many other fields [48,49]. This study uses Zipf
rank-size rule to study the fractal characteristics of online game consumption levels. The Zipf rank-size
rule expression Pr = P1r−q obeys the power law and has a fractal meaning. Taking logs on both sides of
the formula, we get

lnPr = lnP1 − qlnr, (2)

where r is the provincial and municipal serial number, Pr is the provincial and municipal online
game transaction amount with serial number r, P1 is the first province-level region’s online game
transaction volume, and q is the Zipf dimension. When q < 1, it indicates that the consumption level
of online games in various province-level regions is relatively concentrated, the scale difference is
small, the number of province-level regions and cities in the middle order is large, and the monopoly
of the first province-level region is weak. When q > 1, it indicates that the distribution of online game
consumption levels in various province-level regions is relatively scattered, and the scale difference
is large.

4. Analysis of the Differences of Time and Space in Online Game Consumption

The study collected Dungeons and Fighter (DNF) online game-trading orders on the 5173 online
game virtual commodity trading platform and received more than 40,000 trading orders. It was found
that the transaction volume for the week from 11–17 July 2016 was 4.14 million yuan, while that from
6–12 September 2016 was 3.29 million yuan. The transaction volume in July was 25.8% more than
that in September. This difference is as expected; owing to the summer vacation, the online game
transaction volume shows obvious differences in the peak season. Therefore, this study will use the
weekly trading volume in July as the peak season trading volume, and the weekly trading volume in
September as the off-season trading volume for a time–space comparison study.
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4.1. Online Game Consumption Time Characteristics

4.1.1. National Online Game Consumption Time Characteristics

The weekly trading volume in the off-peak season is compared in a 24-h period (Figure 2). There
are two peaks in the off-season trading volume: between 13:00 to 14:00 and 21:00 to 22:00. After 14:00,
students are in class, so the online game transaction volume shows a decline. In the peak season, there
are two peaks in the transaction volume, which are 15:00 to 16:00 and 21:00 to 22:00. The troughs of
the off season and the peak season are around 6:00. On the whole, the peak period of online game
consumption is around 15:00 to 16:00 and 21:00 to 22:00 every day. This shows that the online game
users are the most active in these two time periods.

The 24 h in a day are divided into four periods: 00:00–06:00, 06:00–12:00, 12:00–18:00, and
18:00–00:00. The calculation of the percentage of consumption in the four time periods shows that the
proportion of consumption in the off season in the four time periods is 8.93%, 18.97%, 33.81%, and
38.28% respectively. The proportion of consumption in the peak season in the four time periods is
8.15%, 16.98%, 35.16%, and 39.08%, respectively. It can be seen that the activity level of online game
users gradually increases from as the hours progress, and most users are active from 12:00 to 24:00 per
day, especially during the peak season. Higher consumption reflects the fact that online game users
are more active during the peak season from 12:00 to 24:00, which is caused by the difference in life
patterns between regular students enrolled in normal and short-cycle courses during the summer and
the semester. The percentage of consumption from 00:00 to 06:00 is not too low. This is because many
online game users have the habit of playing games throughout the day, so they still maintain a certain
amount of trading scale from 00:00 to 06:00.Sustainability 2019, 11, x FOR PEER REVIEW 9 of 20 
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4.1.2. Changes in Consumption Time of Online Game in Various Province-Level Regions

Table 1 summarizes the proportion of the four periods of transaction volume in different
province-level regions. It can be seen from the data of the peak season that most province-level regions
have a higher consumption proportion between 18:00 to 00:00, indicating that their game users are
active during this period. Chongqing, Inner Mongolia (IM), Anhui, and Yunnan surpassed other
province-level regions in the proportion of 00:00–06:00, 06:00–12:00, 12:00–18:00, and 18:00–00:00,
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respectively. From the off-season data, Xinjiang, Inner Mongolia, and Guizhou have more than 50%
of transactions during the time from 18:00–00:00. Owing to the different living habits of players in
these areas, they are more active at night. Guangdong, Shanxi, Inner Mongolia, and Guizhou have
the highest proportion during 00:00–06:00, 06:00–12:00, 12:00–18:00, and 18:00–00:00. On comparing
the centralization index I of the peak season, the centralization index I for Inner Mongolia is the
largest (63.97%), and its consumer groups are relatively concentrated in consumption time. Guangxi’s
centralization index I is the smallest (31.28%) and its consumer groups are relatively uniform in
consumption time. In the off season, the Inner Mongolia centralization index I remains the largest
(70.65%), and its consumer groups are relatively concentrated in the consumption time. Shandong’s
centralization index I is the smallest (28.78%) and its consumer groups are relatively uniform in terms
of consumption time.

Table 1. Proportion of online game consumption in each province-level region (%).

Peak Season Off Season

Province-Level
Region

00:00
–06:00

06:00
–12:00

12:00
–18:00

18:00
–00:00 I 00:00

–06:00
06:00

–12:00
12:00

–18:00
18:00

–00:00 I

Guangdong 11.65 15.10 34.29 38.96 32.69 12.44 18.01 31.03 38.52 31.38
Beijing 7.59 16.72 33.28 42.41 37.03 6.80 17.65 33.42 42.14 38.66
Sichuan 10.12 16.26 35.80 37.81 32.97 9.34 16.36 35.88 38.42 34.59
Jiangsu 3.87 16.38 35.18 39.94 33.01 7.24 17.23 34.00 41.52 36.57
Hubei 8.29 15.67 35.95 40.08 36.71 9.95 19.34 31.03 39.68 33.10

Guangxi 6.74 19.29 33.77 37.67 31.28 10.31 20.94 31.86 36.89 29.15
Zhejiang 4.51 18.55 34.72 42.21 38.78 7.83 18.81 36.35 37.01 35.37

Shandong 5.80 18.07 34.28 41.86 38.34 9.27 22.50 32.35 35.88 28.78
Shanghai 9.68 15.43 33.05 41.85 35.27 6.52 17.41 36.68 39.39 38.68

Anhui 9.00 14.74 40.07 36.19 36.51 6.64 22.86 33.63 36.87 37.88
Hebei 6.65 19.90 33.90 39.55 35.84 7.64 19.22 31.30 41.84 39.54

Liaoning 7.26 19.28 36.33 37.13 33.37 5.11 20.45 37.80 36.64 36.33
Fujian 12.13 15.52 35.83 36.52 32.70 8.06 23.49 33.48 34.97 32.74

Chongqing 13.65 15.98 37.19 33.18 33.27 11.42 16.69 33.16 38.73 35.73
Heilongjiang 7.14 19.14 37.14 36.57 34.61 8.28 20.43 38.67 32.62 33.36

Jiangxi 8.03 17.01 35.31 39.65 36.80 10.14 21.47 36.77 31.62 37.63
Shaanxi 10.37 16.92 32.22 40.49 35.61 12.08 19.64 34.08 34.20 29.07

Jiling 4.28 21.89 37.43 36.40 40.35 11.40 19.96 33.13 35.51 35.21
Shanxi 9.87 17.16 33.45 39.53 42.41 8.28 23.89 32.99 34.83 44.08
Tianjin 4.90 20.84 33.25 41.01 51.08 2.50 14.09 36.98 46.42 58.48
Henan 8.03 19.59 35.80 36.57 34.59 7.26 20.28 36.40 36.06 31.82
Hunan 8.19 14.97 36.16 40.68 37.24 8.92 18.60 34.05 38.42 36.62

Xinjiang 12.71 11.59 39.93 35.77 59.25 10.19 0.00 37.84 51.97 69.16
Inner Mongolia 3.98 25.54 28.48 42.00 63.97 0.00 3.91 42.72 53.38 70.65

Guizhou 5.73 25.28 33.62 35.37 46.93 7.99 14.60 22.65 54.76 48.51
Yunnan 4.14 15.06 29.16 51.65 54.02 6.60 20.25 25.35 47.80 55.86

4.1.3. Difference of Time Zone

The different province-level regions in China are located in different time zones. However,
all province-level regions are based on Beijing time, which is Greenwich Mean Time (GMT) plus
eight. China’s province-level regions are mainly located in GMT+7 and GMT+8. In this study, there
are 9 province-level regions in GMT+7, including Sichuan, Guangxi, Chongqing, Shaanxi, Shanxi,
Hunan, Inner Mongolia, Guizhou, Yunnan. There are 16 province-level regions in GMT+8, including
Guangdong, Beijing, Jiangsu, Hubei, Zhejiang, Shandong, Shanghai, Anhui, Hebei, Liaoning, Fujian,
Heilongjiang, Jiangxi, Jiling, Tianjin and Henan. Only Xinjiang is located in GMT+6. Therefore, we
mainly analyze the difference in the consumption time of online games between GMT+7 and GMT+8.
We calculate the percentage of distribution of the total consumption amount of GMT+7 and GMT+8 in
one day, as shown in Figure 3.
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Figure 3. Difference of online games consumption in different time zones.

We find a small difference for GMT+7 and GMT+8 during 10:00–14:00. The distribution of the
GMT+7 and GMT+8 is not consistent. The difference between the both is only one hour. This is
affected by lifestyle habits in different time zones. Also, 12:00–14:00 is off work time. There is a peak
consumption period during 12:00–14:00. The percentage of distribution of consumption of GMT+7
and GMT+8 is basically the same at other times. Since the two time zones differ only by one hour, the
difference between the two time zones is not too big. The difference of GMT+7 and GMT+8 is mainly
reflected during 10:00–14:00.

4.2. Chinese Online Game Consumption Space Characteristics

4.2.1. Grade Size Characteristic

The discussion on the size characteristics of the online game transaction level is analyzed from a
provincial level. By sorting the online game transactions of 26 province-level regions and regions from
large to small, the rank-size table of the two is obtained. Then, using lnPr as the ordinate and lnr as
the abscissa, a scatter diagram is plotted and linear regression fitting is performed to obtain a double
logarithmic graph of the distribution of provincial network game transactions (Figure 4). In general,
the q value is greater than 1, indicating that the distribution of online game consumption levels in
various province-level regions is relatively scattered, the scale difference is large, and the monopoly
of the first province-level region is strong. The consumption level of online games in China is in a
monopoly development mode.

4.2.2. Characteristic of Consumption Status

The quadrifid graph model is based on a scatter diagram and is mainly used to evaluate a thing
from two dimensions, that is, the scatter diagram is divided into four regions by using the average
of the two dimensions evaluated as the boundary line. The classification analysis of things is more
commonly used in actual research [50]. A scatter diagram is drawn on the vertical and horizontal axes
of the indicator system, respectively, in the off-season trading volume of the online game transaction.
Then, according to the principle of division of the quadrant, regarding the average of the off-season
transaction (126,825 yuan) and the average transaction of the peak season (159,267 yuan) as the dividing
line, it will be divided into four parts of the 26 province-level regions, namely the A region (high peak
season—high off season), B region (low peak season—high off season), C region (low peak season—low
off season), and D region (high peak season—low off season) (Figure 5).
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Figure 5. Quadrifid graph of online game trading volume in province-level regions of China.

According to the quarter chart, the status of online game transactions in China’s province-level
regions is divided into four types (Table 2). The status of 11 province-level regions are in the high
peak season-high off season including Guangdong, Jiangsu, Sichuan, Hubei, Hunan, Guangxi, Henan,
Shanghai, Zhejiang, Shandong, and Liaoning, accounting for 42.4% of China. Meanwhile the status of
14 province-level regions are in the low peak season-low off season including Beijing, Heilongjiang,
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Anhui and so on, accounting for 53.8% of China. The status of Hebei is only high peak season—low off

season province, accounting for 3.8% of China. There are no low peak season—high off seasons in
the province-level region. Overall, China’s provincial online game trading mainly occurs in the high
peak season—high off season and low peak season—low off season, indicating that China’s provincial
online game trading polarization is serious.

Table 2. China provincial online game trading status classification.

Status Province-Level Region

High peak season and
high off season

Guangdong, Jiangsu, Sichuan, Hubei, Hunan, Guangxi, Henan, Shanghai,
Zhejiang, Shandong, and Liaoning,

High peak season and
low off season Hebei

Low peak season and low
off season

Beijing, Heilongjiang, and Anhui, Chongqing, Fujian, Jilin, Jiangxi, Shaan xi,
Shan xi, Guizhou, Tianjin, Xinjiang, Yunnan, and Inner Mongolia

Low peak season and
high off seasons None

4.2.3. Basic Pattern of Online Game Consumption

Using the Jenks natural breakpoint method, the trading volume of the off-season, peak season,
and the average of off-peak season in 26 province-level regions of China were divided into four
grades, as shown in Figure 6. The results show that from the average transaction volume in the
off-peak season, the online game transactions between China’s province-level regions are quite different.
The province-level regions in the first level are distributed in the eastern coastal areas, mainly in
Guangdong and Jiangsu; extending from the coast to the inland, the second level mainly includes
9 province-level regions: Liaoning, Shandong, Henan, Hubei, Hunan, Zhejiang, Shanghai, Guangxi
and Sichuan; The third and fourth grades are mainly distributed in the central and western regions.
Due to the extremely low number and demand of online game players in Gansu, Hainan, Ningxia,
Qinghai, and Tibet, these regions have not met the requirements for opening a game service area. Their
online game consumption level is not as high as the fourth level. Compared with the trading volume
in the off-peak season, the online game transactions in Shandong and Shaanxi have dropped by one
grade from the peak season to the off season. This is because the number of regular students enrolled
in normal and short-cycle courses in these two province-level regions is large. There is a considerable
difference in the level of online game consumption between the student group during the summer
vacation and school. In summary, the spatial distribution of provincial online game trading volume
from east to west shows an obvious ladder distribution.
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4.2.4. Online Game Consumption in Per Capita

We analyze the consumption of online games per capita in different regions. Since the people
who play games are mainly Internet users, this study uses Internet users as a reference standard for
analysis. We calculate the consumption of per capita Internet users in different province-level regions,
as shown in Figure 7.



Sustainability 2019, 11, 2274 13 of 19
Sustainability 2019, 11, x FOR PEER REVIEW 14 of 20 

 
Figure 7. China’s provincial online game consumption levels of per online Internet users. 

As can be seen from the figure, the province-level regions with low online game consumption 
are mainly concentrated in the western regions of China, including Xinjiang, Inner Mongolia, 
Yunnan and Guizhou. These province-level regions are mainly living areas of the ethnic minority in 
China. 

China is a multi-ethnic country. In order to protect the diversity of the national culture, many 
ethnic minorities in China continue to retain their own language. Therefore, these ethnic minorities 
are not familiar with Mandarin. However, the game of DNF uses Mandarin as a language, so 
language has become the biggest obstacle for many ethnic minorities to play this and similar games, 
and as such the per capita online game consumption in minority areas is relatively small. 

It can also be seen that virtual goods are also a kind of cultural good, and regional cultural 
differences may cause people in different regions to have a greater degree of acceptance of these 
goods. This also reminds us that these areas will be the consumer market that needs to be 
developed in the future. 

5. Driving Mechanism for Online Game Virtual Goods Based on Central Place Theory 

The above analysis shows that there are significant geospatial differentiation characteristics in 
China’s online game transaction volumes. To further understand this differentiation pattern and its 
influencing factors, this paper introduces a series of variables to explain the online game virtual 
goods transaction volume through Pearson correlation analysis. The influencing factors, in turn, 
examine the applicability of the CPT for virtual goods. By summarizing the existing scholars’ 
research on e-commerce characteristics [51] and their virtual consumption characteristics, the study 
selects business volume of telecommunication services (X1), total retail sales of consumer goods (X2), 
GDP (X3), number of Internet users (X4), Number of regular students enrolled in normal and 
short-cycle courses (X5), sales of e-commerce (X6) and purchases of e-commerce (X7). These 
influencing factors are analyzed by Pearson correlation with the trading volume in the peak season, 
the trading volume in the off season, and the average transaction amount. The results are listed in 
Table 3. 

Figure 7. China’s provincial online game consumption levels of per online Internet users.

As can be seen from the figure, the province-level regions with low online game consumption are
mainly concentrated in the western regions of China, including Xinjiang, Inner Mongolia, Yunnan and
Guizhou. These province-level regions are mainly living areas of the ethnic minority in China.

China is a multi-ethnic country. In order to protect the diversity of the national culture, many
ethnic minorities in China continue to retain their own language. Therefore, these ethnic minorities are
not familiar with Mandarin. However, the game of DNF uses Mandarin as a language, so language
has become the biggest obstacle for many ethnic minorities to play this and similar games, and as such
the per capita online game consumption in minority areas is relatively small.

It can also be seen that virtual goods are also a kind of cultural good, and regional cultural
differences may cause people in different regions to have a greater degree of acceptance of these goods.
This also reminds us that these areas will be the consumer market that needs to be developed in
the future.

5. Driving Mechanism for Online Game Virtual Goods Based on Central Place Theory

The above analysis shows that there are significant geospatial differentiation characteristics in
China’s online game transaction volumes. To further understand this differentiation pattern and its
influencing factors, this paper introduces a series of variables to explain the online game virtual goods
transaction volume through Pearson correlation analysis. The influencing factors, in turn, examine
the applicability of the CPT for virtual goods. By summarizing the existing scholars’ research on
e-commerce characteristics [51] and their virtual consumption characteristics, the study selects business
volume of telecommunication services (X1), total retail sales of consumer goods (X2), GDP (X3), number
of Internet users (X4), Number of regular students enrolled in normal and short-cycle courses (X5),
sales of e-commerce (X6) and purchases of e-commerce (X7). These influencing factors are analyzed by
Pearson correlation with the trading volume in the peak season, the trading volume in the off season,
and the average transaction amount. The results are listed in Table 3.
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Table 3. Pearson correlation analysis of online game transaction volume and its influencing factors.

Influencing Factors Peak Season Off Season Average

business volume of telecommunication services (X1) 0.843 ** 0.861 ** 0.853 **
total retail sales of consumer goods (X2) 0.830 ** 0.822 ** 0.828 **

GDP (X3) 0.829 ** 0.820 ** 0.827 **
number of Internet users (X4) 0.828 ** 0.833 ** 0.832 **

number of regular students enrolled in normal and
short-cycle courses (X5) 0.740 ** 0.717 ** 0.732 **

sales of e-commerce (X6) 0.570 ** 0.592 ** 0.581 **
purchases of e-commerce (X7) 0.601 ** 0.632 ** 0.616 **

Note: ** p < 0.01.

5.1. Transmission and Production Capacity

The correlation coefficients between the volume of the peak season, the off season, and the average
transaction and the total volume of telecommunication services are 0.843, 0.861, and 0.853, which
have passed the respective significance test of 0.01. Hamari et al. [52] indicated that increasing the
quality of a premium service has surprisingly little direct effect on the demand for additional premium
services. The total amount of telecommunication services can reflect the telecommunication enterprises
providing various types of telecommunication services to the society. The total quantity is also the basis
for providing virtual goods in each region. First, the Internet data transmission service can provide
a good online game consumption environment for online game players. In addition, the network
access, network value-added, data communication, and other ancillary services provided by telecom
enterprises play an important role in promoting the production of virtual goods for online games.
Finally, virtual goods are a kind of data that need to be transmitted through information flow, and the
total amount of telecommunication services directly reflects the status of information flow. This shows
that the flow of information becomes the transmission mode for virtual goods instead of logistics.
It can be seen that because the virtual goods do not need to be touched, the goods do not require the
proximity of the shopping space, i.e., the virtual commodity transactions are not affected by the spatial
distance and traffic conditions. In summary, in areas with high levels of telecommunications services,
their ability to produce and transmit virtual goods is relatively high, and their consumption of virtual
goods is relatively high.

5.2. Consumption Ability

The correlation coefficients between the peak season, the off season, and the average transaction
volume and the total sales of social retail products were 0.83, 0.822, and 0.828, which passed the
respective significance test of 0.01. The correlation coefficients between the peak season, the off

season and the average transaction volume and GDP were 0.829, 0.82, and 0.827, which passed
the respective significance test of 0.01. This can reflect the consumption ability and economic
development level of the region to promote online game players. According to Rostovian’s theory
of economic growth stage, in a region where economic growth is at a higher stage, people will begin
to pursue cultural and entertainment enjoyment after meeting the needs of material life. Online
game entertainment consumption is an example of this. For example, the eastern regions with higher
economic development levels such as Guangdong and Jiangsu have higher total consumption of online
games and entertainment.

5.3. Consumer Group

The correlation coefficients between the peak season, off season, and the average transaction
volume and the number of Internet users were 0.828, 0.833, and 0.832, which passed the respective
significance test of 0.01. The correlation coefficients between the peak season, off season, and the average
transaction amount and the number of regular students enrolled in normal and short-cycle courses
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were 0.74, 0.717, and 0.732, which passed the respective significance test of 0.01. Hamari et al. [53] found
game players are mostly 20–29 years old. The regular students enrolled in normal and short-cycle
courses are mostly 20–29 years old in China. These people have money and time to play game.
So the game players are mainly from Internet users and regular students enrolled in normal and
short-cycle courses. If the number of regular students enrolled in normal and short-cycle courses and
the number of Internet users in this area is relatively large, there will be a large number of potential
online game consumers in this area. The number of people participating in online games will be
relatively high. Therefore, these two factors have a high correlation with the online game transaction
amount. Compared with the transaction volume in the peak season, the number of regular students
enrolled in normal and short-cycle courses is more relevant to the peak season transaction volume.
The reason for this is that after the regular students enrolled in normal and short-cycle courses have a
holiday in July, their entertainment time is abundant, and their consumption on online games is high;
thus, the amount of online game transactions is relatively large. After the start of school in September,
regular students enrolled in normal and short-cycle courses have less entertainment time and lower
consumption of online games. This further proves that due to the summer vacation of regular students
enrolled in normal and short-cycle courses, online game consumption has obvious differences in the
season. It can be seen that, similar to other physical goods, virtual goods are consumer-oriented, that
is, the sales of virtual goods are related to the spatial distribution of virtual goods consumers.

5.4. Means of Consumption

The correlation coefficient between the volume of peak season, off season, and average transaction
and e-commerce sales was 0.57, 0.592, and 0.581, which passes the significance level test of 0.01.
The correlation coefficient between peak season, off season, and average transaction volume and
e-commerce purchase amount was 0.601, 0.632, and 0.616, which passes the significance level test
of 0.01; the online game transaction amount is moderately related to the e-commerce level. It can
reflect that e-commerce has a certain role in promoting online game consumption. This is because
the e-commerce environment is better, which enhances the e-commerce awareness and can encourage
online game players to be more skilled in using the Internet platform for online game transactions.
It can also be seen that since virtual goods do not need to be touched, consumers can easily purchase
goods through the e-commerce platform. The purchase process of physical goods requires connecting
the buyers and sellers by means of transportation.

6. Discussion and Conclusions

6.1. Discussion

Based on summarizing the research results of scholars in the past, this paper examines the
application of CPT to virtual goods, and further analyzes the similarities and differences between
physical goods and virtual goods.

In contrast to market principles, first, in terms of consumption power, virtual goods are the
same as physical goods, and they are both mainly distributed in areas with high levels of economic
development and strong consumer spending power. In addition, in terms of the consumer group,
virtual goods are as consumer-oriented as the consumption of physical goods. It can be seen from this
study that the consumers of online game virtual goods are Internet users and regular students enrolled
in normal and short-cycle courses. Consumer spending power is affected by the level of local economic
development. For example, areas with high consumption of online games are concentrated in areas
with high levels of economic development. Finally, in terms of consumption, consumers can purchase
and use virtual goods through the Internet, enabling out-of-the-box engagement; thus, breaking the
limits of space distance. Compared with the consumption of physical goods, consumers are more
inclined to choose the nearest purchase owing to the impact of freight and distance.
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When comparing using the traffic principle, the spatial distance has different effects on physical
goods and virtual goods, and this leads to many differences in the principle of transportation between
these goods. First, in the transmission mode, the transmission mode of physical goods is mainly
logistics, which is greatly affected by the spatial distance. The virtual goods themselves are a kind of
data, and the transmission mode for these goods is information flow. Second, in terms of transmission
capacity, the level of traffic in a region plays an important role in the distribution of physical goods.
In other words, transportation capacity affects the input and output of physical goods. In contrast,
the level of telecommunications services has a greater impact on virtual goods. This is because the
level of telecommunication services reflects the data transmission capacity of an area, and the ability of
data transmission directly affects the transaction and transmission of virtual goods. Further, the level
of telecommunications services is also related to the production and circulation of virtual goods.
Finally, in terms of transmission costs, freight has a certain impact on the consumers’ purchase of
physical goods. However, virtual goods are transmitted over the Internet, and their transmission costs
are negligible.

In short, for physical goods, regardless of whether buyers go to the seller’s shop to buy goods or
sellers send goods to buyers, their goods need to be touched by the buyers. This process will be further
affected by spatial distance and traffic conditions. Physical goods are dominated by market forces;
however, they are also affected by the spatial distance. Since virtual goods do not need to be touched,
they are no longer affected by spatial distance and traffic conditions; however, they are still affected by
market effects.

Owing to the limitations of the data, the interpretation of the administrative principles is slightly
insufficient, and further research is needed in the future. On the micro scale, the spatial distribution of
virtual goods will be reconstructed. Issues such as identifying the form in which the spatial structure
features appear will be resolved in the future.

6.2. Conclusions

This study uses ArcGIS and SPSS software and selects a representative online game DNF trading
order on the largest online game virtual commodity trading platform in China as a data source, which
analyzes the spatial and temporal distribution differences and influencing factors of online game
consumption in China during the peak season. The activity levels and consumption habits of online
game players in different province-level regions are as follows: (1) From the time scale, due to students’
summer vacation, online game consumption has the characteristics of the transaction volume in the
peak season being 25.8% higher than that in the off season, and the daily online game trading volume
shows a time-lapse characteristic of 00:00–06:00, and a fluctuation of the time during 06:00–00:00.
The online game trading peaks between 15:00–16:00 and 21:00–22:00, reflecting the highest level of
activity among online game users in these two time periods. (2) The grade size characteristics show
that China’s online game consumption level is a monopoly development model, and Guangdong
has a strong monopoly. China’s provincial online game trading volume is in two states of “low peak
season—low off season” and “high peak season—high off season”, indicating that the “polarization”
phenomenon of online game consumption level is serious. (3) From the provincial level, the basic
pattern of online game trading levels declines from east to west. (4) In terms of influencing factors,
the total amount of telecommunication services is the main reason for the difference in online game
consumption. Second, the total retail sales of goods, GDP, Internet access, and the number of regular
students enrolled in normal and short-cycle courses, and Internet user have a certain impact on online
game consumption. (5) Since virtual goods do not need to be touched, they are no longer affected by
the spatial distance and traffic conditions; however, they are still affected by the market.

Our findings are different from previous findings. We analyze virtual goods from a macro
perspective. We find that differences involving ethnic minorities and the level of telecommunications
services have also affected the purchase intention of virtual goods in China. We also sum up the
distribution of consumption of online game consumers over one day. In order to achieve sustainable
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management, we think that areas with ethnic minorities will be the consumer market that needs to be
developed in the future in China. We should develop a form of game suitable for ethnic minorities to
attract the interest of these groups in China. Game developers should also focus on the marketing
of virtual goods in peak hours (15:00 and 22:00) every day. In addition, online game consumption
is a low-carbon consumption, which is worth promoting. Beyond online game consumption, other
virtual goods are growing rapidly in China. Virtual goods conform to the development concept of
emission-reduction in China and provide a way to engage in sustainable economic development.

Although this study explores the spatial and temporal distribution characteristics and influencing
factors of online game consumption from the perspective of geography, it attempts to reveal the
active intensity and consumption of online games in various province-level regions, which provides
a scientific reference for the development strategy of the online game industry. However, there are
still many shortcomings in this study. For example, the analysis of the influencing factors lacks
consideration of the impact of government decision-making. Research scale is not yet accurate to the
municipal level. As an important part of service consumption, games have played a positive role in
consumption growth. However, this study has certain limitations, and only sampling data is used for
investigation; the research on game preference in different regions is still insufficient. These issues have
to be further resolved by geographers. With the further development of mobile Internet, the game
culture industry will enter a period of faster development, and its role in improving people’s life and
leisure level, stimulating employment and entrepreneurship, and increasing consumption will become
increasingly important. In this context, it is extremely important to promote academic research on
cultural industries such as animated games.
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