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ABSTRACT

This paper adopts the knowledge map method and selects the field of mobile communication 
technology and wireless communication technology to represent the electronic information and 
communication industry for disruptive technology recognition. Through the analysis of keyword co-
occurrence network and keyword frequency changes in the relevant literature of CNKI from January 
2000 to April 2018 by CiteSpace software, this paper constructs a disruptive technology identification 
framework for China’s electronic information and communications industry from the perspective of 
technological frontier and technological breakthrough. Using DeWinter Patent Database as the patent 
data source, this paper further verifies 5G technology and internet of things (IoT) technology from the 
perspective of patent impact. Finally, the roadmap of disruptive technology development in China’s 
electronic information and communication industry is proposed to provide reference for the follow-
up research of China’s electronic information and communication industry’s disruptive technology.
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1. INTRoDUCTIoN

The term of disruptive technology was first introduced by Christensen in his research on the disk-drive 
industry (Christensen, 1997). A technology is considered disruptive when its utilization generates 
products with different performance attributes that may not have been valued by existing customers 
(Bower and Christensen, 1996). The idea disruptive technology was populated in 1990s and led to 
extensive discussion in both academic and industrial research (Boccardi, et.al., 2014; Kostoff, Boylan 
and Simons, 2004; Walsh, 2004). Disruptive technology is an innovation that significantly changes the 
way that consumers or businesses operate. However, many disruptive technologies are not totally new 
principles or new concepts, but rather the transfer of existing technologies from one domain to another, 
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or the intersection of multiple existing technologies. Past research shows that disruptive technology can 
lead to the destruction of an old technology, a business model or a community (Walsh, 2004). From 
the point of view of technology path, disruptive technology breaks the old technology life cycle and 
form a new technology track. Therefore, for technology forecasters or technology roadmap planners, 
traditional technology prediction method (especially for sustaining technology) is not suitable for 
disruptive technology identification. There are many definitions of disruptive technologies that focus 
on different factors: industry wide product technology factors (Abernathy and Clark, 1985), the gap 
between substitutable technological learning curves on cost or performance basis (McKee, 1992).

This paper proposes a hybrid method combining both subjective and objective identification 
methods. We design a framework for disruptive technology identification. The framework includes 
three parts: part 1 is to identify frontier and breakthrough technologies in a specific industry; part 
2 is to analyze the technical influence of frontier and breakthrough technologies determined in part 
1; and part 3 is to identify disruptive technologies based on technology discontinuity analysis and 
technology application analysis. The proposed framework is applied in ICT Industry to identify 
disruptive technologies and verify the effectiveness. In the end, the potential disruptive technologies 
of mobile communication field and wireless communication field are obtained, and the road map of 
disruptive technology innovation and development is drawn from the evolution track of the identified 
disruptive technologies.

2. LITERATURE REVIEw

In the recent research, the identification of disruptive technology is mainly based on subjective 
identification method (technology management and technology application evaluation analysis) and 
objective observation method (scientific literature analysis and patent data analysis).

2.1 Subjective Identification Method
Vojak et al (2004) present a heuristic five-component methodology based on observing past changes 
in industries to identify potential disruptive technologies. Prediction of disruption is difficult and 
sometimes uncertain. Traditional road map methods are more suitable for sustaining technology 
other than disruptive technologies. Therefore, in order to improve analyzing the potential disruptive 
technologies in specific fields, many scholars have proposed to combine the traditional road map 
methods and the subjective identification methods, and put forward the second generation technology 
roadmap method. Kostoff et al. (2004) propose a realistic method with support of text mining literature 
to identify disruptive technologies. The authors use text-mining to identify candidate technology 
alternatives, critical technology components of each technology alternative, and experts for each of 
these identified technology components. Then experts are brought together to identify the component 
technology characteristics and generate a roadmap for each technology alternative. TRIZ theory 
(Altshuller, 1999) can be used in disruptive technology forecasting. Base on TRIZ theory, Sun et 
al. (2008) use the law of technology evolution to determine mainstream evolutionary technologies, 
laggard evolutionary technologies and whether technologies are potential disruptive technologies.

Building and analyzing multi-index evaluation framework is also a common subjective 
identification method. Sainio et al. (2007) uses the characteristics of the disruptive technology to 
build the evaluation framework that includes: two middle variables, the technology’s disruptiveness 
potential and its strategic importance to the firm. The framework is also used in a cross-case analysis. 
Hang et al. (2011) constructs a framework for evaluating disruptive technologies based on market 
positioning, technological breakthrough, and government policies. Four examples have been studied 
to verify the effectiveness of the framework. Diab et al. (2015) designs a forecasting framework to 
predict disruptive technologies. After identifying factors affecting product sales, including marketing 
budget, marketing channels, corporate net income, and technical performance breakthroughs, both 
mathematical models and judgmental method are used a four-step forecasting process.
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2.2 objective Identification Method
In terms of objective identification, patent data have been widely used in the technical fields. Mining 
patent text information is helpful for enterprises to: 1) identify the potential disruptive technologies 
as early as possible; 2) keep tabs on the research and development trends of competitors; 3) adjust 
the research and development strategies in time. Bloodworth (2012) first detect attribute sets that 
are derived from the academic literature based on frequency after data collection. Then quantitative 
content analysis and qualitative content analysis are conducted to identify discriminative linguistic 
markers. The markers appear to have predictive capabilities and may allow business organizations 
to identify disruptive innovations. Guo et al. (2019) designs a multidimensional measurement 
framework to evaluate the disruptive innovations based on the identified multidimensionality of 
potential disruptiveness: technological features, marketplace dynamics and external environment. 
The authors conduct a survey and present the survey results according to the framework indicators. 
The effectiveness of the proposed framework is also verified by comparing results against the real 
developments of the innovations.

Patent data analysis is considered as an effective and objective way to identify potential innovation. 
Until 2017, Clarivate Analytics, had provided eight state of innovation reports. It is a global leader 
that analyzes global patent application activity and scientific literature publications to provide trusted 
innovation insights. In 2016, patent activity data were collected across 12 key industries, and over 
2.6 million patents were published. Patent data, such as number of patents, patent citations, patent 
abstracts and patent data analysis has been widely used in past scientific literature on identifying 
disruptive innovations (Su et al., 2016; Momeni and Rost 2016; Momeni and Rost 2016) identifies 
disruptive technologies through patent-development paths, k-core analysis and topic modeling of 
patent abstracts. The authors use patent citations to identify the relationships between patents and 
how important they are. The proposed method has been applied in photovoltaic industry to verify 
its effectiveness.

3. IDENTIFyING DISRUPTIVE TECHNoLoGIES

3.1 overall Research Framework
Scientific literature and patents are two data sources to identify potential disruptive technologies. 
In this paper, the identification of disruptive technologies relies on the identification of frontier 
technologies and breakthrough technologies. In this paper, frontier technologies refers to technologies 
that represent the development direction of a certain technical field. Frontier technologies usually get 
a great deal of attention in scientific literature and can be determine based on experts’ professional 
knowledge. Breakthrough technologies refers to technologies that get a great deal of attention in 
scientific literature and have outstanding technical influence. Breakthrough technologies contain 
technical performance attributes that have been excluded by the mainstream technologies. Bloodworth 
(2012) explores attribute sets that are derived from the academic literature based on frequency and 
predict the innovative technologies after content analysis. The author shows that the attribute sets 
of breakthrough technologies can be used to identify disruptive technologies. Past research have 
proposed systematic approaches (Lin et al 2012; Wang et al 2020; Wang, Li, Jones 2014; Xu 2000) to 
identify disruptive technologies, taking advantage of discovering frontier technologies from scientific 
literature (Kostoff, Boylan and Simons 2004; Cozzens et. al. 2010; Bloodworth 2012; Sood 2011).

Patent data information can be used as data source to identify potential disruptive technologies. 
(Su et al. 2016). Clarivate Analytics, is a global leader in providing trusted insights to accelerate 
the pace of innovation. Their annual innovation report mainly analyzes global patent application 
activity and scientific literature publications to provide innovation information. Su et al. (2016) used 
patent data information as data source to identify the emergence of disruptive technology. They put 
forward the identification index “patent impact factor” to summarize the trajectory of the disruptive 
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technology changes. The research confirms the effectiveness of using technical influence to identify 
the disruptive technology.

Given that scientific literature and patents have been widely used in identifying potential disruptive 
technologies, we propose a new framework for disruptive Technology Identification, as shown in 
Figure 1. There are three modules in the framework. Module 1 is designed to identify frontier and 
breakthrough technologies through keyword analysis and knowledge map development. In this 
module, first, collect literature in related areas. Second, determine keyword (key technologies) list; 
Third, use knowledge map tool to visualize and analyze knowledge networks and identify frontier 
and breakthrough technologies. Module 2 is designed to analyze technical influence of frontier and 
breakthrough technologies. In this module, first collect patents in related areas. Second, use patent 
impact factor to analyze the technical influence of frontier and breakthrough technologies. Module 3 
is designed to identify potential disruptive technologies. In this module, use technology discontinuity 
analysis and technology application analysis to identify disruptive technologies. Detailed steps are 
presented in the following sections.

3.2 Detailed Analysis Steps
3.2.1 Knowledge Map and keyword Analysis
Scientific literature in related fields is the data source for module 1. Knowledge map and keyword 
analysis are two essential steps in the first module as well. Knowledge map is a visual representation of 
knowledge that facilities further analysis of knowledge. Visualization, such as, keywords co-occurrence 
network, word frequency change are effective ways of representation of knowledge (Matsuo and 
Ishizuka 2004; Su and Lee 2010). There are many cases where knowledge map analysis has been 
utilized. Callon et al. (1986) proposed science and technology dynamic map. By counting the number 
of occurrences of word pair in the paper within the same category, the relationship between papers 
is measured by the number of co-occurrences. And then the closeness between papers is determined 
to further analyze the subject. Su et al (2010) utilizes “Keyword Co-occurrence” for visualizing 
knowledge structure created by journal papers. In their research, the proposed method shows a way 
of finding potential applications by visualizing and evaluating knowledge structure. Chen (2006) 
developed a Java application named CiteSpace, it is a knowledge map analysis tool on for knowledge 
domain visualization and trend analysis in scientific literature. CiteSpace focuses on identifying the 
fast-growth topical areas, finding citation hotspots by analyzing collaboration networks, author co-
citation networks, and document co-citation networks.

Figure 1. Framework for disruptive technology identification
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In this paper, we propose to use key technologies as keywords as input for knowledge map analysis. 
We design a systematic way to create and extract keywords from scientific publications and current 
research trends. Key technologies are inputs for knowledge map analysis. The knowledge map analysis 
includes visualization and analysis of “Research hotspot network”, “Key technology co-occurrence 
network”, and “Word frequency change network” against scientific publications.

3.2.2 Patent Impact Factor Analysis
Su et al. (2016) put forward the identification index “patent impact factor” to summarize the trajectory 
of the disruptive technology changes. “Patent impact factor” refers to the ratio of the total number of 
citations of a patented technology in the year of publication and two years thereafter to the number 
of patents in that year. The identification of disruptive technologies is based on the identification of 
frontier technologies and breakthrough technologies. This paper utilizes “Patent impact factor” to 
measure the technical influence of the identified frontier and breakthrough technologies, and further 
identify the disruptive technologies of specified areas.

A single patent indicator cannot determine whether a technology is a disruptive technology. 
Three indicators including patent count, patent citation count and patent citation rate can clearly 
show the difference between disruptive technology and sustaining technology in the development 
path, but based on our best knowledge, we do not have access to collect all three indicators promptly. 
Therefore, we adopt “Patent impact factor” as a tool to evaluate the potential disruptive technologies, 
given that “Patent impact factor” is more time sensitive.

4. A CASE STUDy BASED oN SCIENTIFIC LITERATURE AND PATENTS

In this paper, we present the process of identifying disruptive technologies via a case study focused 
on ICT. In recent years, ICT have played an important role in the development of global economic 
growth (Cao et al 2019; Carter et al 2020; Gorkhali et al 2019; Li 2018; Sui and Liu 2020; Xu et al 
2016). The innovation in ICT has a positive impact on economy and society (Xu et al 2018; Wu et 
al 2014). Technological innovation affects all aspects of our world, from business to transportation 
to how we communicate with each other (Xu 2014; Zhang 2019). For enterprises, communication 
technology can facilitate collecting market statistics and making timely decisions by directors or 
managers, reduce the cost and increase the revenue of businesses. At the same time, the development 
of ICT improves the efficiency of information sharing and promotes the effective use of resources 
(Xu 2016; Xu and Viriyasitavat 2019). More importantly, the innovation in ICT promotes the global 
communication and exchange. We will provide details of the case study in the following sections.

4.1 Extracting Key Technologies
The initial step is to extract key ICT. The extraction includes collection and classification. The 
communication technology in ICT is divided into five technical fields: fixed communication, mobile 
communication, satellite communication, microwave communication, and wireless communication. 
Since the development of new generation information technology focus on the development of mobile 
communication and wireless communication, and both fields has attracted the research community’s 
attention, this case study focuses on key technologies in the field of mobile communication and 
wireless communication, as listed in Table 1.

The disruptive technologies of the ICT are identified utilizing the importance of technology 
application and technology discontinuity. A technological discontinuity might be defined as 
“innovations that dramatically advance an industry’s price vs. performance frontier”. Technological 
discontinuities can trigger a period of incremental technical change (Anderson and Tushman 1990). 
Technology discontinuity is a technology reform and the most important index for identifying 
disruptive technologies.
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The development of a technology goes through S-type development cycle including initial period, 
growth period, and maturity period (Schilling and Esmundo 2009). When the technology development 
enters the maturity stage, the slope of the technology development curve becomes flatter, indicating 
that the development of the technology becomes slower. At this point, technology progress will be 
achieved through another “technology discontinuity”. The discontinuous technology progress of an 
existing technology will be obtained by changing the original technology development trajectory. It 
breaks through the life cycle of the original technology, and creates a new technology orbit, which 
is also an important feature of disruptive technology (Adner 2002).

This paper analyzes important areas of electronics and information technogies, and classifies key 
technologies in the ICT into three categories (Xu and Liang, 2016), as shown in Table 2.

4.2 Identification of Frontier and Breakthrough Technologies
4.2.1 Data Collection
In this paper, we choose the full-text database of Chinese academic journals (CNKI) as the data source 
of the literature. The time retrieval span is from January 2000 to April 2018. The keywords we use in 
the search term option are the five categories of electronic information and communication technology: 
fixed communication technology, mobile communication technology, satellite communication 
technology, wireless communication technology and microwave communication technology. In order 
to retrieve the most related academic scientific papers in electronic information and communication 
technology, to ensure the credibility of the research results, unrelated papers, non-research documents, 
such as solicitation notices, rules and regulations, news briefs are removed.

As we discussed in section 4.1, this case study only utilizes key technologies in the field of mobile 
communication and wireless communication to identify potential disruptive technologies. Therefore, 
after looking through various technical fields of ICT industry, we keep the related scientific papers 
of mobile communication technology and wireless communication technology.

4.2.2 Knowledge Map Analysis

1.  Mobile Communications Technology Dataset

Table 1. Key technologies in mobile communication and wireless communication

category                               key technology

Mobile 
communication

5G technology (Xu, He and Li 2014; Li, Xu and Zhao 2018), 4G technology, Orthogonal 
frequency division multiplexing technology, Software Defined Radio technology, Smart 
antenna technology, multi-input-multioutput technology, Core Network Technology based 
on IP, Multi-user Detection Technology 3G, cdma technology, wcdma technology, tdma 
technology, scdma technology, Fusion Technology of WiFi and LET, Cognitive radio 
technology, Multi-antenna technology, cooperative communication technology, Dense 
networking technology, heterogeneous network fusion technology, Mobile Network Security 
Technology, Natural language interaction, Hybrid reality technology, Robot process 
automation, Artificial intelligence technology (Lu 2019), Open source technology

Wireless 
communication

CDMA2000, Infrared(IR), Radio frequency identification technology (Lai et al 2017; Li, Xu 
and Zhao 2015), UMTS/3GPPw/HSDPA, WiMAXWi-Fi, NMA, New coding Modulation and 
Link Adaptive Technology, Massive MIMO, High frequency communication, wireless return 
technology, virtualization technology, UWB base station UBR technology, fat base station 
technology, NFV/SDN technology, ultra-wideband (UWB) technology, space-time processing 
technology, improvised network technology, Internet of Things technology (Li, Li, Zhao 2014; 
Qi et al 2017; Whitmore et al 2015), shared spectrum technology, wireless sensor network 
technology, Vehicle networking, cognitive radio, Bluetooth technology, zigbee technology, 
smart grid technology, cdma technology
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The scientific literature related to mobile communication technology have been collected from CNKI. 
The publication time span is from 2000 to 2018. “Mobile communication technology’” is used as 
the subject. A total of 4272 papers are retrieved after the accurate matching. The key words of 1971 
articles on mobile communication technology are analyzed as nodes by CiteSpace. The keyword 
co-occurrence analysis result is presented in Figure 2 (threshold = top 30).

In the keyword co-occurrence network, the red circle in the graph indicates frontier technology 
that attracts more attention. Based on the analysis result shown in Figure 2, 5G technology is one of 
the hot topics in mobile communication technology. Figure 3 shows the keyword frequency change 
network diagram in mobile communication technology.

2.  Wireless Communications Technology Dataset

The scientific literature related to wireless communication technology have been collected 
from CNKI. The publication time span is from 2000 to 2018. “Mobile communication technology” 
is used as the subject. A total of 1400 papers are kept after the accurate matching and filtering. The 
keywords on wireless communication technology are analyzed as nodes by CiteSpace. The keyword 
co-occurrence analysis result is presented in Figure 3 (threshold = top 30). Figure 5 shows the keyword 
frequency change network diagram in mobile communication technology, from which we can see the 
evolution of key technologies in wireless communication technology field.

4.2.3 Keyword Analysis
Through the keyword analysis of the collected literature, the CiteSpace information visualization 
software provides the keyword frequency, the centrality and the burst value of a certain technology. 
The frequency of key technology represents the popularity of this technology. The centrality in this 
paper measures the percentage of the number of shortest paths in a keyword co-occurrence network 
to which a given node (keyword) belongs. The node with high centrality acts as a bridge between 
various technologies in the network and plays the role of technology interconnection. The centrality 
can help us to identify frontier technologies and disruptive technologies. The burst value is obtained 
by examining the change of words frequency over time.

The bursts of keywords can be used to determine sharp increases of interest in an area. Burst 
detection can identify emergent terms that are called burst terms. With number of occurrences of 
keywords, the emerging research fronts can be determined (Shibata et al, 2011).

1.  Frontier Technology Identification

Table 2. Classification of electronic information and communication technologies

Technology category Classification index

Important technology Technology core index

Technology zonality index

Technology application importance index

Common technology Technology versatility index

Technology application importance index

Disruptive technology Technology discontinuity index

Technology application importance index
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In Table 2, top 10 mobile communication technologies are listed according to their bursts, which 
represents the frontier technology in the mobile communication industry. 5G technology has the 
highest burst value 6.4.

Figure 2. Keyword co-occurrence network for mobile communication technology

Figure 3. Keyword frequency change network diagram for mobile communication technology
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In Table 3, the top 10 wireless communication technologies are listed according to their bust 
value. The Internet of Things technology, whose burst value reaches 6.2, is a frontier technology in 
the field of wireless communication,

Figure 4. Keyword co-occurrence network for wireless communication technology

Figure 5. Keyword frequency change network diagram for wireless communication technology
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2.  Breakthrough Technology Identification

As shown in Table 4, the mobile communication technologies have high frequency and burst 
value in the co-occurrence network. The combination of high frequency and burst value can measure 
the technical breakthrough index to explain the disruptive potential. It can be concluded from Figure 
2 and Table 4 that 5G is the most representative breakthrough technology. After exploring 5G related 
technology applications, we conclude that 5G technology will bring disruptive innovation to mobile 
phone terminal at least in three aspects: mobile phone display screen, mobile phone battery, and 
operating system, which implements breakthrough technologies for mobile communications.

As shown in Table 5, the wireless communication technologies have high frequency and burst 
value in the co-occurrence network. The combination of high frequency and burst value can measure 
the technical breakthrough index to explain the disruptive potential. It can be concluded from Figure 
4 and Table 5 that Internet of Things is the most representative breakthrough technology. Artificial 

Table 2. Frontier technologies for mobile communications

Technical name Burst Centrality

5G 6.4 0.2

Large-scale mimo 3.8 0.16

Orthogonal frequency multiplexing 
technique

3.2 0.3

D2D technology 3 0.02

Full duplex technology 2.8 0.02

Virtual reality technology 2.6 0

Smart antenna 2.4 0.16

4G 1.2 0.33

scdma 1 0.2

wcdma 1 0.18

Table 3. Frontier technologies for wireless communications

Technology name Burst Centrality

IoT 6.2 0.03

Zigbee technology 3.2 0.06

Ultra-wideband technology 2.8 0.03

Shared spectrum technology 2.4 0

Multiple Antenna Technology 
(Massive MIMO)

2 0

bluetooth technology 1.8 0.01

Smart grid 1.2 0.02

Vehicle networking technology 1.2 0

Smart home 1.1 0.03

Cognitive radio 1 0
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Intelligence technologies provide the framework and tools to analytics of real time monitoring and 
automation use cases for Internet of Things. Concepts from artificial intelligence can be applied to 
specific Internet of Things use cases to facilitate decision-making. With combination of Internet 
of Things and artificial intelligence, the physical world can be represented in a consistent virtual 
environment, which brings breakthrough of wireless communication technologies. The disruptive 
status of the Internet of Things has been strengthened.

4.3 Technical Influence of Frontier and Breakthrough Technologies
Since frontier technologies and breakthrough technologies are used to identify disruptive technologies, 
the technical influence of the identified technologies with disruptive potential is measured based on 
“patent impact factor”. The Derwent Innovation Index (DII) is used as the data source of technical 
patents in related fields. The identified frontier technologies and breakthrough technologies are used 
as the subjects of searching. Disruptive technologies can be identified after we determine the technical 
influence of frontier technologies and breakthrough technologies.

Table 4. Breakthrough technologies for mobile communications

frequency Burst Technical name

121 0 3G

87 6.4 5G

57 1.2 4G

24 3.2 Orthogonal frequency multiplexing 
technique

21 2 ofdm

20 1 scdma

16 1 wcdma

7 3.8 Large-scale mimo

4 2.4 Smart antenna

4 0 tdma

Table 5. Breakthrough Technologies for Wireless Communication

frequency Burst Technology name

161 0 Wireless sensor network technology

123 6.2 Internet of Things technology

101 3.2 Zigbee technology

46 1.1 Smart home

32 2.8 Ultra-wideband technology

28 1.2 Smart grid

24 0 cdma

18 1.8 bluetooth

6 1.2 Vehicle networking technology

4 1 Cognitive radio
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1.  Mobile Communications Technology

In this paper, 7333 patent documents were retrieved by using TS = (5G) and 2379 patent 
documents were retrieved by using TS = (3G). As shown in Figure 6, 5G related patents appear later, 
while 5G technologies have a higher citation rate in the early stages. High data capacity and data 
transfer rate of 5G mobile communication technology requires support of more spectrum resources. 
The emergence of 5G mobile communication technology has significant improvement in coverage 
performance, system security, transmission delay, user experience and so on compared with 4G 
mobile communication technology. Therefore, 5G technology has been considered to be a disruptive 
technology immediately as it appears.

2.  Wireless Communications Technology

For wireless communications technology, 5846 patent documents were retrieved by using TS= 
(IoT) and 7586 patent documents were retrieved by using TS= (wireless sensor network). As shown 
in Figure 7, the citation rate of patents on Internet of Things technology reached its peak around 2016. 
Internet of Things technology was gradually recognized as frontier technology and breakthrough 
technology (Cai et al 2014; Fan et al 2014; Fang et al 2014; Jiang et al 2014; Li et al 2014; Priyanka 
et al 2020; Viriyasitavat et al 2019; Xiao et al 2014; Xu, Xu, Cai et al 2014; Yang et al 2018; Yin 
et al 2020; Zheng et al 2014). As the patent citation rate of Internet of Things is increasing year by 
year, the technical influence is becoming more and more apparent, which shows the development of 
a disruptive technology.

5. RoAD MAP FoR DISRUPTIVE TECHNoLoGy 
DEVELoPMENT IN THE ICT INDUSTRy

In this paper, we use the basic characteristics of disruptive technology, the proposed framework 
for disruptive technology identification, relevant literature and patent data in the field of mobile 
communication and wireless communication technology to analyze and identify the frontier 
technologies and breakthrough technologies, and further identify the potential disruptive technology. 
(Kostoff, Boylan, Simons 2004).

To our best knowledge, disruptive technologies themselves are proposed in the context of 
business innovation. Disruptive technologies generally start from low-end. They are characterized 
by simplicity, convenience, and cheapness at the initial stage. With the continuous improvement of 
performance and functions, a new technology track is formed to replace existing technologies and 

Figure 6. Key technologies of mobile communications and 5G technology citation rate
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open new markets. We can set performance goals based on user demands to develop technology 
development strategies, change enterprise performance measurement from the perspective of new 
technology competitiveness, help enterprises timely adjust technology innovation strategies, avoid 
risks, improve economic benefits and reduce costs. To conclude, the road map of disruptive technology 
development is presented as shown in Figure 8.

6. CoNTRIBUTIoNS AND IMPLICATIoNS

In this paper, we propose a new framework for disruptive technology identification. This framework 
includes three modules to: 1) identify frontier and breakthrough technologies through keyword 
analysis and knowledge map development; 2) analyze technical influence of frontier and breakthrough 
technologies; 3) identify potential disruptive technologies. We apply the proposed framework in a 
case study focused on ICT. In the case study, first, literature and key technologies are collected in both 
mobile communication and wireless communication; second, knowledge map visualization is adopted 
to create keyword co-occurrence network diagram; third, frontier and breakthrough technologies are 
identified and analyzed by using patent impact factor. In the case study, 5G technology and Internet 
of Things technology are identified as frontier and breakthrough technologies. Then 5G technology 
and Internet of Things technology are identified and verified as potential disruptive technologies by 
analyzing patent impact and comparing with traditional key technologies. At the end of this paper, a 
road map for disruptive technology development is proposed to provide reference for the follow-up 
research of ICT disruptive technology.

Future studies include: 1) conducting the disruptive technologies identification through different 
research directions in the fields of electronic information and communications technology; 2) 

Figure 7. Three-year citation rate of wireless communication key technology and Internet of Things technology

Figure 8. Road map for disruptive technology development
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collecting more related scientific literature and patent data; 3) improving the dataset quality by using 
more search options.
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