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Abstract: In order to improve the efficiency of public governance, the formation 

mechanism and model construction of the big data ecosystem of public governance is 

focused on. Theoretical guidance is provided for the formation, application and 

development of the big data ecosystem, and case analysis method is adopted to select 

Haier Group, a typical enterprise, as an example. According to the new perspective of 

public governance, the connotation of big data ecosystem is analyzed, the formation 

mechanism of big data ecosystem is discussed, and a big data ecosystem model is 

constructed based on the path of public governance of big data value ecosystem, in 

order to study and analyze the governance mechanism of big data ecosystem. 

Through integrating the network of two dimensions, an intuitive and clear enterprise 

value ecosystem model is constructed. At the same time, each member of the 

ecosystem plays the role of different functions, and eventually forms a free cycle of 

organic whole.  
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1. Introduction 

Information explosion in modern information society has evolved into data explosion. 

The application of big data is the process of using the results of big data analysis to 

provide users with assistant decision-making and explore potential value. Typical 

applications of big data are classified into six categories according to the application 

industry: intra-enterprise, Internet of Things, social networks, health care, group 

intelligence perception, and smart grid. 

Ecosystem theory originates from complexity theory and organizational ecology theory. 

Its emergence is in response to the needs of formulating strategy, competition and 
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choice in the network economy era, and provides a new theoretical paradigm for it. 

Llewellyn divides ecosystems into commercial ecosystems, emphasizing that efficiency 

and flexibility are important sources of value in ecosystems, and participants’ symbiosis 

is to enhance efficiency in the production of products and services; innovative 

ecosystems, emphasizing innovation and external interests as sources of value 

creation; and technological ecosystems, also known as industry ecosystems, 

emphasizing the importance of platforms. This kind of organizational form has been 

successfully applied to smartphones, games, commercial software, and the industrial 

sector.  

 

2. Introduction to related concepts 

2.1 Public governance 

Big data of public governance is an important feature of national governance in the 

future. It refers to the intelligent integration of big data, Internet of Things, cloud 

computing and intelligent terminal technology with public governance for real-time 

collection, storage, processing and analysis of relevant data information, so as to 

achieve intelligent, accurate and data-based public governance process. Service 

thinking, timeliness thinking, sharing thinking and open thinking are the four essential 

thinking elements of big data public governance. Big data public governance mainly 

consists of government cloud service platform, mobile e-government, data opening 

movement and system guarantee. In addition, the government should further deepen 

the application innovation and specific operation of big data technology in public 

transportation, public safety, and medical and health fields, to build a smart 

government. Although the current big data public governance is still facing 

development bottlenecks, the prospects and future of big data public governance is 

unlimited [1]. 

Public governance, as an important part of the modernization of national governance 

system and governance capability in the new era, whether the means and strategies 

are appropriate or not has a profound impact on governance effectiveness. As one of 

the important ways to achieve the goal of public governance, big data governance can 

effectively enhance the capacity of public governance, thereby forcing innovation and 

cracking the governance of public governance and achieving good governance by 

breaking the "information island" effect between public governance institutions, 

conducting more effective statistical analysis, and accurately positioning governance 

issues and trends [2]. 

 

2.2 Big data ecosystem 

Information ecosystem theory was born in the 1990s. David and Thomas expressed it 

as a complex information environment, and the relationship and interaction between 
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information people and information. Jing Jipeng held that information ecosystem was 

an artificial system with self-regulation function composed of people, information and 

information environment. In the digital age, big data, as a carrier of massive 

information, is a new type of information resources. Therefore, based on the concept 

of information ecosystem and combined with the characteristics of big data, the stage 

connotation of the evolution of big data ecosystem is shown in Table 1. The ecological 

factor function of big data ecosystem is shown in Table 2. 

Table. 1 Stage connotation of big data ecosystem evolution 

Stage  Characteristics  Core role 

Formation 

stage 

Construction of big data 

ecosystem 

The big data ecosystem in new era 

gradually came into being and began 

to take shape. 

Development 

stage 

Expansion of big data ecosystem 

and the perfection of rules 

Form a relatively stable big data 

ecosystem 

Coevolution 

stage 

Subversion of big data ecosystem Avoid being replaced and start 

evolving. 

Table. 2 Functions of ecological factors 

Ecological factor Function  

Big data Make the ecological factors organically linked, which is the key 

element of system formation and operation. 

Producer Input data resources for the system operation. 

Deliverer Provide site data and information that are the information channels for 
system operation. 

Consumer Receive and use processed data to analyse the results. 

Decomposer Act as the transfer node of big data and provide consumers with 

valuable information and knowledge. 

Technology Weaken communication barriers between ecological factors and be 

responsible for data value mining. 

Environment Act as the basis of system activities. 

 

2.3 Characteristics of big data ecosystem 

Openness. Big data ecosystem is a special organism that participates in the material 

cycle of nature. It is related to the surrounding environment through the inflow and 

outflow of energy flow, material flow and data flow. Openness is the natural attribute 

of big data ecosystem. 

Synergy. Big data ecosystem is an organic whole. The function of the system requires 

that the ecological factors in the system are formed automatically according to specific 

rules. At the same time, the ecological factors can complement and coordinate each 

other in structure and function, so as to realize that the overall function of the system 

is greater than the sum of some functions. 

Dynamic. Dynamics is the most obvious characteristic of big data ecosystem, which is 

based on the spatial perspective. It means that each component of the system can 

selectively communicate with the outside world in two-way. Based on the time 
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perspective, the big data ecosystem will evolve to a higher level with the changes of 

the internal and external environment. 

Diversity. The diversity of ecosystem indicates that it is an organism composed of 

many species, and diversity is the key to the survival of ecosystem. Similarly, diversity 

is also an important feature of big data ecosystem, which is reflected not only in the 

sources and types of big data itself, but also in the consumer groups of big data and 

the functions of big data ecosystem. 

 

3. Formation mechanism of big data ecosystem in public governance 

3.1 Formation mechanism 

Taking Haier Group as a case, the formation mechanism of big data ecosystem is 

empirically studied. Management system inversion, user interactive customization 

platform, organizational form and management mechanism transformation, as well as 

transformation of organization from the original triangle to inverted triangle, the 

original structure design is structured, and management begins to tend to 

modularization and flattening. As a result, employees can be closer to the user, so as 

to carry out the creation of value ecosystem [3]. The original structure of the 

enterprise has a serious hierarchical relationship, that is, high-level, middle-level, and 

grass-roots structure, such a triangle is relatively stable. However, on the other hand, 

too stable structure will cause managers' organizational rigidity, appearing the 

widespread phenomenon of "big enterprise disease", so that it cannot form a keen 

sense of the external environment. After the triangle is reversed, the structure must 

rotate if it wants to keep stable, so after the employees receive the change of market 

information, it can reflect to the relevant departments in time, so as to make 

corresponding adjustments to meet the development of market changes. Back in 2005, 

Haier put forward the concept of "person in one", " person" is the staff, and "one" is 

the user needs. In this mode, employees can directly perceive the real needs of users, 

and timely and rapidly convert the information to the internal, in order to quickly 

respond to the changing environment. As a result, employees have to create value for 

users, which is the core of Haier's practice of "people in one", and that is the so-called 

user interactive customization platform. The concept of "man in one" proposed by 

Haier Group embodies the user interaction customization platform, as shown in Figure 

1. 
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Figure. 1 Haier Group user interaction customization platform 

 

3.2 Dynamic mechanism 

Haier Group's development has been at the forefront of China's home appliance 

manufacturing industry, and has become the only teaching case selected for the 

Harvard MBA, largely due to the Haier Group's corporate culture. Haier Group's 

corporate culture is a cultural system which has been produced and formed in Haier's 

decades of development, which takes innovation as the forerunner. According to the 

development of the times, Haier Group is also constantly innovating and developing 

itself. This is the fundamental driving force for Haier Group to construct a value big 

data ecosystem [4]. 

The core of Haier Group's corporate culture is innovation. According to the different 

stages of the development of the enterprise, Haier Group keeps on carrying out 

strategic innovation, so as to ensure that the enterprise has an inexhaustible 

development momentum. Haier Group has been committed to becoming an 

"enterprise of the times" for decades since its entrepreneurship. The strategic theme 

of each stage is constantly changing with the times. However, management innovation 

is indispensable throughout Haier's development process, which is the dynamic 

mechanism of Haier Group to build a value big data ecosystem. 

 

3.3 Interaction mechanism 

The concept of "interaction" in sociology is defined as a process of interaction or 

change. Objectively, the results of interaction may be positive or negative. To avoid 

negative interaction results, it is necessary for Haier Group to establish a sound 

interaction mechanism to protect the benign interaction between the relevant subjects 

[5]. 

The core issue for Haier Group to establish interaction mechanism is to ensure that 
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there are common or similar value concepts among the subjects, or at least not 

antagonistic value concepts. After decades of development, Haier Group has formed 

its own mechanism concept, that is, "always user-centered." Under the guidance of 

this value concept, Haier Group builds an exchange information platform to ensure 

effective communication and interaction between the relevant subjects. For example, 

Haier Group establishes a user interactive customization platform on which the sales 

department communicates with the users at zero cost and in a timely and efficient 

manner. Instead of only accepting the product marketing provided by the sales 

department, the users design their own products according to their personal 

preferences and give feedback the information to the sales department for 

personalized customization. The research and development department based on the 

open innovation platform of Haier Group is the key link between the sales department 

and the production department. On the one hand, the research and development 

department excavates the potential demand, studies the development trend, and 

arranges the complete technical plan through the data feedback from the sales 

platform and the sales department to guide the production department for production. 

On the other hand, the sales department can directly feedback the normal modular 

customization of customers to the production department. As the last part of the 

transaction, logistics department is the key link to realize the real consumption of users, 

and it establishes a consumption bridge between the production department and users. 

In addition, Haier's interaction with the government and the market is relatively 

unilateral and in a passive position. However, Haier Group pays close attention to the 

changes of government policies, information technology and market environment, and 

timely adjusts its own development strategy to determine the major direction of 

development. This is also effective interaction between enterprise and government, 

and between market and information technology, which ensures that Haier Group is 

at the forefront of the times, and stably, healthily and sustainably develop. The 

interaction mechanism of Haier group is shown in Figure 2. 



Volume 5 Issue 10 2018 

   123 

User

Information 

technology

Governme

nt
Market

Sales department

Product 

department

Research and 

development 

department

Logistics

 
Figure. 2 Interaction between relevant parties of Haier Group 

 

To sum up, Haier Group's value big data ecosystem ensures the effective interaction 

among the relevant subjects by establishing a set of interactive mechanism, and finally 

obtains the positive interaction results. Haier Group has created a highly recognizable 

and operable "always user-centered" value concept. By building different information 

exchange platforms, the relevant subjects of Haier Group's value big data ecosystem 

can interact with each other in a timely and efficient manner. This will not only help to 

improve the efficiency of work, but also promote the innovation of the enterprise. It 

also ensures the sustained, healthy and stable development of Haier Group's value big 

data ecosystem. 

 

3.4 Governance mechanism 

To ensure the sustainable and stable development of the value big data ecosystem, 

Haier Group is supposed to establish a set of rules and regulations to ensure that the 

relevant subjects work together for the overall goal of the system, and such rules and 

regulations are the governance mechanism of Haier Group. The governance 

mechanism of Haier Group mainly includes the following three aspects: 

First, the mechanism of interest distribution. The development of Haier Group has 

gone through different strategic stages. It is worth learning that Haier's salary 

management has been constantly adjusted to adapt to different development 

strategies. 

Second, the mechanism of internal information exchange. The cultural core of Haier 

Group is innovation, and the source of innovation comes from the effective 

communication and exchange of information among members of the system. Haier 

Group has created a dedicated user interaction customization platform, which includes 
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not only company employees within the enterprise, but also customers in the 

consumer terminal. In addition, there is a "community" module based on the open 

innovation platform. Users can directly reflect the problems encountered in their lives 

on the innovation platform in Haier, but also get the corresponding answers and 

achieve interaction between user and enterprise. Haier Group has a platform to 

communicate information effectively and timely, thus promoting the independent 

innovation of system members. 

Third, reward and punishment mechanism. There is a complete reward and 

punishment mechanism in Haier enterprise value big data ecosystem. On the one hand, 

Haier Group gives appropriate rewards to the members of the system for their actions 

conducive to the development of the whole system, so that the members of the system 

know clearly what kind of actions are advocated by the system, thus mobilizing the 

enthusiasm of employees more efficiently. On the other hand, Haier Group punishes 

the members of the system for violating the overall objectives of the system, so that 

this negative behaviour no longer appears. The reward and punishment mechanism 

establishes a positive and negative coexistence model. Good behaviour is rewarded, 

bad behaviour is punished, reward and punishment are distinct, and a good working 

atmosphere is formed in the system, so as to maintain the stability of the value big 

data ecosystem [6]. 

To sum up, Haier Group has set up a set of governance mechanisms to ensure the 

healthy and sustainable development of the whole system. The reasonable benefit 

distribution mechanism ensures the relevant subjects in the system to get their due 

reward according to their contribution to the group through market-oriented means, 

thus forming a strong centripetal force of the whole system. The internal information 

exchange mechanism establishes a free and open atmosphere for information 

communication, which is the source of innovation of the whole system. On the one 

hand, the incentive mechanism can mobilize the enthusiasm of the staff; on the other 

hand, it also supervises the behaviour of the staff, so as to ensure that the staff's 

behaviour can be adjusted in time and jointly strive for the overall goal of the system. 

 

4. Model construction of public governance big data ecosystem 

4.1 Horizontal construction path 

Haier Group firstly constructs four platforms according to different dimensions, namely 

the horizontal dimension platform of big data ecosystem. The platform enterprise 

value big data ecosystem also can construct the platform on the horizontal dimension 

according to the method of Haier Group. From the horizontal dimension, platform 

enterprises extend on the traditional value chain, and eventually form a network chain. 

The traditional value chain can be divided into technical links, production links and 
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marketing links in accordance with the business process of smile curve. Taking the 

production link as an example, the production link as a node in the value chain, 

because the boundary of the enterprise is gradually blurred, the nodes in the 

production link are separated into a simple module, which can cooperate with other 

enterprises independently. The production link accepts the production concept of the 

research and development department, and finally delivers the finished product to the 

sales link, which is consist with the traditional value chain. The difference is that the 

raw material acquisition in the production process can independently choose multiple 

manufacturers to cooperate with, and can directly contact customers to obtain first-

hand data [7]. The evolution path of the horizontal dimension is shown in Figure 3. 

Other value chains

Complementary enterprise

Raw material

Intermediate product

 Finished product

Sales section

Other sources

Terminal customers

Annual ring

 
Figure. 3 The evolution path of horizontal dimension of production link in smile curve 

 

From a horizontal point of view, platform enterprises have undergone a series of 

evolution from the traditional enterprise to the final ecosystem rigorous process. First, 

the traditional value chain belongs to the platform enterprise's internal transactions. 

The enterprise is an organization evading the market transaction costs, and it adopts 

the way of structural design and has strong administrative control ability. It is 

convenient for unified management, while the freedom of business units is relatively 

weak. At the same time, it is not easy to mobilize the enthusiasm of employees, and 

the ability of independent innovation is in a low level. In addition, the market 

environment is changing rapidly, and the information transmission mechanism of 

complex architecture design is relatively slow, so it is difficult to respond to the 

environment in a timely manner. Therefore, the internal management of enterprises 

has begun to tend to flat design. 
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In the horizontal dimension, the value chain of platform enterprises is gradually 

merged with other value chains, forming a new value network because of the different 

business unit structure and modular secondary property rights subject. 

 

4.2 Vertical construction path 

In Haier Group, each "small enterprise" belongs to different platforms, but there is a 

free and open interaction between them. It is just also based on this, the platform is 

linked into a unified whole, and from a vertical point of view, platform enterprises build 

different platforms in accordance with different dimensions and integrate the 

resources of these platforms. Guided by resources external extraction, the innovation 

platform, user communication platform, core business platform and environmental 

factors platform are constructed. The information exchange between each platform is 

bidirectional. Core platform enterprises connect these different platforms through 

commodity or information exchange, thus forming the vertical dimension of big data 

ecosystem. In addition, the relationship between the various platforms is a benign 

organic cycle. For example, there are many user groups on the platform of user 

communication, and the information of these user groups can be effectively integrated 

and aggregated on this platform, so the user communication platform can reflect the 

information to the innovation platform. Then, the innovation platforms can develop 

goods or services that are close to the real needs of consumers for consumers to 

choose from, and such improvements can in turn affect the number of consumers on 

the user communication platform. More and more consumers will focus on the platform, 

and form a certain stickiness, thus becoming the competitive advantage of enterprises 

and it is not easy to be copied [8]. 

It is not difficult to see that communication between platforms is spontaneous and 

open, so a core platform enterprise needs to develop a set of fair design rules, which 

can effectively reduce communication costs and improve the efficiency of the market. 

It is noteworthy that the evolution path of platform enterprise mechanism big data 

ecosystem is from the traditional value chain, and then through integration to form a 

value network, and finally harmonized with the external environment and a value big 

data ecosystem, as shown in Figure 4. 
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Figure. 4 Vertical evolution path of platform enterprise value big data ecosystem 

 

4.3 Overall construction path 

There are also communications and exchanges of resources between different 

platforms. A complete value big data ecosystem forms an organic whole cycle. Because 

different subjects have their own functions, they have a certain degree of stability and 

they can resist external stimuli and form a competitive advantage of the commercial 

big data ecosystem.  

The construction path of big data ecosystem is as follows: firstly, the traditional value 

chain is used to conduct the modular production, the modular subject is reconstructed 

with other value chains, embedded and merged, forming a small platform network, 

and many different small networks exchange and integrate resources, eventually 

forming a complete commercial big data ecosystem. Horizontal path mainly includes 

core business platforms (producers), user communication platforms (producers and 

consumers), innovation platforms (decomposers and producers) and environmental 

factors. Each system member on the platform is united through the transmission of 

information and commodities among all the relevant entities on the four platforms. 

Together, a small network is formed, and these four network platforms form a cross-

section of a value big data ecosystem. The transmission of information and 

commodities between network platforms is also open and free. For example, the 

feedback of users' opinions on the user communication platform is processed by the 

core enterprise, and the information collocated is transmitted to the research and 

development center of the innovation platform. When the research and development 
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personnel receive the information, they are able to grasp the most real first data, so 

as to develop new product production plans, and these production plans will be quickly 

transmitted to the core business platform. Relying on strong production efficiency, in 

the shortest possible time, these goods or services can be produced to ultimately meet 

the real needs of consumers. 

It can be seen that each member on the network platform belongs not only to the 

platform of the horizontal dimension, but also to a member of the system. The 

information exchange among members on different platforms links the platforms 

above the horizontal dimension together, thus constituting the vertical section of the 

value big data ecosystem. Finally, by sorting out the horizontal and vertical 

construction paths of the value-added big data ecosystem, it can be found that the 

information exchange in the whole system is bidirectional, even multi-directional. Each 

member of the system plays a different role in the value-added big data ecosystem, 

and finally forms a free-running organic whole. 

 

5. Conclusion 

Public governance is combined with enterprise big data ecosystem, and the formation 

mechanism and model construction of Haier Group's value big data ecosystem under 

the background of China's transformation and development in the era of rapid 

development of big data are discussed. The formation mechanism of big data 

ecosystem under public governance environment is explored from four aspects: 

generation mechanism, dynamic mechanism, interaction mechanism and governance 

mechanism of big data ecosystem. According to its formation mechanism, the 

construction model of platform enterprise value big data ecosystem is determined by 

taking Haier Group as an example, so as to provide a new perspective and direction 

for the transformation and upgrading of controlled manufacturing industry. 
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