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Abstract. This paper aims to build a conceptual framework for the innovative 
application in big data in healthcare. Method: Diamond Model and PEST Model 
were used to analyze the key driving factors of big data in healthcare through 
external and endogenous driving factors. Based on this, the operation mechanism 
and possible development model of big data in healthcare were analyzed by using 
the diffusion theory of policy innovation. Results: The key factors of innovation 
and application of big data in healthcare are divided into external and endogenous 
driving factors. The driving mechanism is defined as "learning, compulsion, 
competition, imitation and inducement". The conceivable development model is 
based on big data value innovation and the motivation of different stakeholders. 
Conclusion: Through the logical analysis of value innovation, the internal 
relationship among the relevant factors, driving forces and interaction of big data 
in healthcare application is established, and finally a theoretical analysis 
framework for innovative application of big data in healthcare is presented. 
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1. Introduction 

The development and application of big data in healthcare will enable to increase the 

supply of health and medical resources, reduce medical costs, improve the quality and 

efficiency of medical services, and have a important impact on social and economic 

development and public living standards[1]. At present, big data in healthcare has been 

gradually applied in clinical medicine, public health, medical insurance and other fields, 

providing important support for decision-making to medical staff, patients and 

insured[2]. The purpose of this paper is to build a theoretical framework for innovative 

application of big data in healthcare. With data value as the main line, the external and 

endogenous drivers of big data in healthcare application are analyzed from the front 

end. Whereas, the operation mechanism of big data in healthcare application as the core, 

the back end focuses on the development mode of application, forming a healthy 
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complete chain of big data in healthcare application analysis. This innovative 

application of big data in healthcare provides essential theoretical support[3]. 

2. Method 

This study mainly applies Diamond model and PEST model to analyze the key drivers 

of big data in healthcare through external and endogenous drivers. Based on this, it 

uses the theory of policy innovation diffusion to analyze its operation mechanism and 

development mode. 

2.1.  Diamond model 

The analysis factors of diamond model include micro forces like production, demand, 

industry strategy and supporting industry[4]. By comparing the above four aspects of 

big data in healthcare application, this study analyzes and summarizes the main 

influencing factors of two major bodies (public sector and market forces) of health big 

data. 

2.2.  PEST analysis 

PEST analysis refers to the macro factors affecting the development of an industry 

from four aspects of politics, economy, technology and society. By using PEST to 

analyze the big data in healthcare, we can better grasp the macro environment and the 

future development of big data in healthcare. 

2.3.  Diffusion theory of policy innovation 

The diffusion theory of policy innovation expounds the source of public policy by 

analyzing the influence of external factors on public policy making. This study 

examines the operation mechanism of big data in healthcare application by analyzing 

the learning, competition, imitation and enforcement mechanisms in the process of big 

data in healthcare application innovation[5][6]. 

3. Results and Analysis 

3.1. Key drivers of big data in healthcare innovation application 

According to the Diamond model and PEST analysis, the key driving factors of big 

data in healthcare application are divided into external and endogenous driving 

factors[7]. The external factors mainly include government, economic, social, technical 

and market factors. The endogenous drivers include development motivation and 

development capacity and are illustrated in Figure 1. 
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Figure 1.Key drivers for application of big data in healthcare. 

 

 External drivers 

Government factor means that the government regulates and guides the resources, 

technologies and applications of big data in healthcare through various legislations and 

regulations, policies, standards and other tools[8]. Economic factors are the 

macroeconomic conditions of a country or a region, such as economic development 

level, economic structure, residents' income, consumption structure, etc. The impact of 

social factors on big data in healthcare is more reflected in literacy, employment, 

community safety, and moral constraints. Technology factor is the main factor and 

important support for the application and development of big data in healthcare. 

Technology innovation can promote the core competitiveness of the enterprises, and 

provide a realistic basis for the development and growth of big data in healthcare 

industry[9]. On the other hand, market factors like the number of consumers, market 

size, market structure and market demand, which affect the application direction and 

industrial scale of big data in healthcare to a certain extent[10]. 

 Endogenous drivers 

The endogenous drivers refer to various influencing factors and conditions arising 

within the in fields of big data in healthcare and closely affect its operation activities. 

The logic behind the development motivation, capacity of the public sector and market 

forces is as follows[11]. 

The internal and external stakeholders and environmental factors of the public 

sector will jointly shape the motivation and ability of the public sector to apply health 

big data. From the perspective of motivation, what are the main leaders’ and 

department leaders' understanding of big data application? It is the key factor that 

affects the application of big data in healthcare in the public sector. The main factors 

include career promotion, public opinion promotion, institutional constraints, public 
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service motivation and public data promotion[12]. From the characteristics of big data 

in healthcare, the development capacity of the public sector mainly includes the 

accumulation of government data. 

The motive of market power development is interest demand and public value. The 

main body of market power's development ability in the application of big data in 

health care includes four aspects: organization and management mode, capital 

investment scale, human resources and innovation strategy of interest body[13]. 

Stakeholder organization and management mode refers to the responsibility structure 

and management mode based on the specific rules and procedures in order to 

effectively allocate various resources within the stakeholders (i.e. public sector and 

market forces). Capital investment scale especially, for big data in healthcare has the 

high-tech characteristics of emerging industries, which means that it needs a certain 

scale of capital-intensive R & D activities to support. Human capital is the most 

predominant factor, since the big data in healthcare industry is a high-tech knowledge 

intensive industry and its development is based on the accumulation and assimilation of 

technology and knowledge[14]. In addition, the stakeholder innovation strategy is to 

improved based on the environmental changes in order to leverage their own 

advantages in the competitions. 

3.2. Operation mechanism of big data in healthcare innovation application 

The aforesaid analysis of the key drivers, the external drivers and endogenous 

factors of different stakeholders have been clarified. However, the mechanism by 

which these drivers have an effect on the innovative application of big data in 

healthcare is not yet clear. Based on the four mechanisms of "learning, competition, 

imitation, and compulsory" in the theory of policy innovation diffusion[15], the driving 

mechanism for the innovative application of big data in healthcare is defined in the 

Figure 2. Operation mechanism of application development for big data in healthcare. 

following five mechanisms (Figure 2). 
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 Learning mechanism 

Learning mechanism is a process of information obtaining, interpretation and 

usage, which explores new solutions to problems through keeping trying[16]. From the 

government's point of view, learning from the experience of other places can change 

the thinking mode of decision-makers, so as to provide new and feasible ways or 

programs to solve their own problems. From the perspective of the enterprises, the 

importance of learning mechanism is to provide information support for enterprise 

decision-making, so as to achieve the goal of maximizing their own interests[17]. In the 

process of innovative application of big data in health care, innovation pioneers can 

promote the establishment of learning mechanism, and the benefits obtained through 

learning and innovation can reduce the concerns of relatively conservative people, thus 

reducing the resistance to reform. 

 Compulsory mechanism 

At the government level, compulsory mechanism refers to a process in which one 

actor try to impose its approved policy scheme on another[18]. For example, it directly 

promotes the innovative implementation of big data in healthcare through 

administrative orders, so as to improve the possibility of its promotion and application. 

Therefore, like other policy innovation diffusion, innovation of big data in healthcare 

often follow the top-down policy implementation path. Power inequality is an 

important feature of compulsory mechanism[19]. The actors with greater power will 

affect the decision-making of the relatively weak one. At the enterprise level, the 

compulsory mechanism comes from market competition. Enterprises must develop new 

products to meet market demand, or improve management and technical level to reduce 

costs, so as to improve their own efficiency and competitiveness. And the innovation of 

these products, management and technologies will promote other backward enterprises 

to enter the process of compulsory innovation. The compulsory mechanism also further 

enhances the interaction between the government and the enterprises. The government 

can push the enterprises to carry out the application and development of the 

corresponding big data in healthcare through the government documents and other laws. 

However, the enterprises actions will not fully reflect the original intention of the 

government policies, but only choose their own interests, leading deviation of 

government policy implementation or inefficiency of market[20]. The interaction 

between government and enterprises can also be achieved through inducement 

mechanism. The details are discussed below. 

 Competition mechanism 

From the perspective of the government, the competition mechanism of big data in 

healthcare application refers to the adaptive pressure between different governments in 

the competition of political promotion resources and economic scale growth. Therefore, 

it is necessary to compete for more powerful resources through policy adjustment in the 

new field of big data in healthcare[21]. Under this mechanism, all regions need to 

maximize their own interests to carry out policy competition, such as talent 

introduction, financial revenue and so on. If one region takes the lead in introducing 

new policies in the application of big data in healthcare, it will get more resources in 

the development. In order to reduce its own loss in the competition, another region will 

take similar strategic actions, such as adopting the former's new policies or introducing 

policies with more potential development. From the perspective of enterprises, the 

driving force of innovation diffusion in health care big data application comes from the 

pressure of innovative application, that is, non innovative application enterprises 
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choose innovative application to avoid being eliminated in market competition; 

application innovation diffusion is also driven by traction force, that is, innovative 

enterprises choose initiative promotion and application in order to maximize the profit 

of innovative application. To sum up, both the government and the enterprise will 

adopt different measures to promote or limit the diffusion of health and medical big 

data application innovation according to the principle of maximizing interests[22]. 

 Imitation mechanism 

The imitation mechanism involved in the classical theory of the diffusion of policy 

innovation is more about the actors' copying and applying or simply modifying to 

increase the legitimacy of policy choices and the availability of benefits. On the one 

hand, for the government, most regions simply apply the new policies without 

combining their actual conditions and giving full play to their advantages. For example, 

while developing big data in healthcare, most regions will promote the construction of 

big data industrial parks, without fully considering their own resource endowment. 

From the enterprises point of view, enterprises can quickly get a share of the market by 

simply imitating innovative applications, which may have considerable profits in the 

early stage of operation[23]. However, the threshold of such simple imitation 

innovation is low, and the subsequent market competition will lead to short profit cycle, 

and the final price competition will also make the profit return to normal level, which 

can not fundamentally changing the profit model of enterprises.  

 Inducing mechanism 

From the government perspective, inducing mechanism refers to that the 

innovative application projects of big data in healthcare of lower level government or 

neighboring government have achieved remarkable results, thus guiding and promoting 

the higher level government or the neighboring government to make innovative 

decisions. For the enterprises, the government can also provide support in the 

application and innovation of health care big data through various forms such as 

incentives, subsidy, and other financial support. By identifying conducive development 

conditions created by the government, enterprises can judge whether they are in line 

with the development strategy of the enterprise or the impact on the future profits of the 

enterprise, and choose their own policy, so as to promote the development of big data 

in healthcare application[24]. 

3.3.  The development mode: innovation application of big data in healthcare   

Based on the analysis of driving factors and operation mechanism, this paper analyzes 

the application of big data in health care with the core logic of value discovery, value 

creation and value realization, and summarizes the possible development mode of big 

data in health care[25]. 

 Possible development model of value innovation based on big data in 

healthcare 

In public management activities and market economy activities, the development 

model of big data in healthcare includes value discovery, value creation and value 

realization[26]. Value discovery refers to discovering the value information of market 

demand through the changes of political, economic and social factors. Value creation 

refers to the change of development mode caused by the change of internal 

environment, which mainly refers to the change of organizational structure, cost, 
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process, workflow, working mode, working partnership and other factors. Value 

realization refers to the change of target customers and the innovation of means, which 

mainly includes changes in customer relationship, distribution channel and revenue 

model. According to the above analysis, the possible development modes of big data 

application in health care can be divided into value proposition innovation mode, key 

business and process innovation mode, value network reconstruction mode, etc[27]. 

Value proposition innovation model. "Big data" can provide accurate value 

proposition to government departments, medical institutions or enterprises due to its 

infinite potential close to everyone's health level or medical treatment mode, that is, 

clinical application innovation based on health and medical big data. It has the 

following characteristics: first, it has an insight into the real needs of human health. 

Over a long time, medical institutions use limited data or experience for diagnosis and 

treatment activities[28]. However, the real health needs of individuals are difficult to 

identify due to their complexity, diversity and variability, which require the 

empowerment of big data. The second is the real-time, accurate and dynamic 

positioning of diagnosis and treatment. The real-time personalization of big data in 

health care can quickly collect, correlate and analyze the data with scattered sources 

and various formats, which helps medical institutions dynamically capture the real 

health needs of individuals and accurately delineate the health level of the population.  

Through big data empowerment, the human health status is accurately subdivided and 

different diagnosis and treatment schemes are implemented. For example, through the 

analysis of personal genetic data and molecular data, it is helpful to carry out 

personalized medicine treatment and boost the reform and development of the medical 

industry[29]. 

Value creation and transmission innovation mode. Big data in healthcare is not 

only the basic tool for application, but also the basic condition for innovation. The 

innovation mode of value creation and transmission is based on big data in healthcare, 

which is the key business and process of health care activities innovation and 

empowerment, namely the "big data" process of health and medical activities[30]. 

According to the scope of its transformation and influence, it can be divided into: 

reconstructing medical data information flow through health care big data technology, 

realizing business process innovation and reengineering; taking health and medical data 

flow as the core, realizing the deep integration and reform of the business model of 

medical institutions; increasing the new driving force of big data in health and medical 

application innovation, and realizing new value exploration And path change, from the 

big data thinking mode, optimize the existing process, and put forward new methods 

and ideas to solve the problem[31]. To sum up, the key business and process 

innovation mode is guided by the actual needs of medical services, integrating the 

application of big data in health care, focusing on solving the key tasks of public 

hospital reform, family contract service system, hierarchical diagnosis and treatment, 

the key and difficult problems in the field of health and mainly through optimizing the 

health management service process, and promoting the refinement in supervision and 

decision-making. 

Value network reconstruction mode. The innovative application big data in 

healthcare has greatly reduces the cost and risk of the government, medical institutions, 

relevant enterprises and the public to own and use other external resources, sharing 

resources and overflow resources, and provides a technical support for the development 

and the dissemination of new value[32][33]. The process of value network 

reconstruction is a process of interaction between multiple participants and multiple 

T. Dai et al. / An Innovative Application of Big Data in Healthcare110



value chains, which is oriented by the value creation of leading products or original 

target customers. Stakeholders can also integrate into other value chains and other 

stakeholders through the characteristics of value communication[34]. The innovative 

application mode of big data in healthcare can be one or more innovative modes[35]. 

For example, local governments explore the innovation of medical service mode 

through establishment of internet hospitals and smart hospitals. 

  The possible development model based on the motivation of different 

stakeholders  

The development mode of big data application in healthcare is mainly composed 

of external and endogenous drivers. Among them, the relationship between the 

government, society and market among the external drivers is the dominant factor that 

determines the industrial development model of big data in healthcare. The differences 

in the power and resources possessed by the government, society, and market within 

the industry determine the different development models, which in turn lead to the 

different sources of power, influencing factors, and combinations of innovative 

applications in the industry. According to the main source of innovation power, the 

development model of innovative application of big data in healthcare can be divided 

into four types: government-led, industry-driven, socially-initiated, and mixed 

development[36].  

4. Conclusion 

This paper analyzes the key driving factors, operation mechanism and possible 

development mode of health care big data based on the core logic of value discovery, 

value creation and value realization. On the basis of multiple theories, aiming at the 

two interest subjects of government departments and enterprises, the paper organically 

integrates the key driving factors and operation mechanism, and combs out the possible 

development mode of application through the analysis of value innovation, and 

establishes the internal relationship among the application related factors, driving 

forces and interactions of health care big data, finally forming an internal logical 

Figure 3.Theoretical analysis frame of big data innovation application in health care. 

connection as depicted in Figure 3. 
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