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Introduction: The history of Artificial Intelligence
In 1950, Alan Turing,
the possibility of
creating a machine
that can think.

Greek Mythology –
Talos, he was a giant
bronze man who
guarded the island of
Crete.

Early Years

In 1997, Deep Blue
defeated the world
chess champion

In 1956, the Dartmouth
Conference in the US first
determined the name and
mission of AI.

1956-1980. Initial Stage

In 2016, AlphaGo
defeated former
World Go
champion

In 1980, Carnegie
Mellon University
designed an expert
system called
XCON for DEC.

In 2009, the first
Google self driving
car was on a
freeway in
California.

1980-2000. Development
Stage

2000-2018.
Blossoming Stage
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Technologies of AI
AI has several main subfields:
Machine vision technology
• Video surveillance, autonomous driving, medical image analysis, etc.

Expert system
• Process of decision support and problem solving.

Natural language understanding
• Natural language processing (NLP) .Fraud detection and security, subtitle
generation, and text semantic comparison.
• Speech recognition and speech synthesis. Voice response systems and voice
assistant.

Machine learning
• Fingerprint recognition, face detection, and object detection.

Deep Learning
• Pattern recognition.
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AI in telecom industry
Benefits
• Improve network efficiency
• lower operating costs
• Improve both the quality of service and customer experience

AI applications
•
•
•
•

Customer service chatbots
Speech and voice services for customers
Network operations monitoring and management
Generic telco AI platforms

Reasons
• Necessary user of AI technology.
• Core driver of the AI industry.
• Provider of AI services
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Telcom industry in China
Three dominant national operators
• China Mobile, China Unicom, and China Telecom

Operator of mobile phone towers
• China Tower, engage in the construction, maintenance and operation of base
station supporting facilities

State-owned
• The State has control and majority ownership of all of these operators.

Operators
China Mobile
China Telecom
China Unicom
China Tower

Issue (IPO)
Date
10/23/1997
11/15/2002
6/22/2000
8/8/2018

Mobile
subscribers /the
number of sites
(million)
925
303
315
1.948

Wireline
broadband
subscribers
(million)
157
146
81

Revenue
(Billion, CNY)

Full Time
Employees

736.82
377.12
290.88
71.82

459,152
280,747
246,299
18,039

Data source: finance.yahoo.com
5

Telcom industry in China
Three dominant national operators: China Mobile, China Telecom, China Unicom,
The market share of the main subscribers of these three operators

Data source: finance.yahoo.com
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Telcom industry in China
Government policies influence telecom industry
• August 2013, “Broadband China” strategy implementation plan
• Expand broadband coverage in both rural and urban areas
• Speed up the network and lower the service fees in few years

Figure: The subscribers
and popularization rate
of Internet in China

Data source: National Bureau of Statistics of China and the Ministry of Industry and Information Technology
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Applications and trends of AI in telecom operators in China
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Research Questions

AI adoption in telecom industry
• What factors are concerned by firms when they plan to adopt AI technologies?
• How do these factors interrelate to influence AI adoption?
• Do these factors affect AI adoption at the same level?

Literature: Research on IT adoption
• In general, it is a technical science that studies and develops theories, methods, techniques, and
applications that simulate, extend, and expand human intelligence (Kasemsap, 2017).
• One of the main goals of artificial intelligence research is to enable machines to perform complex tasks

that typically require human intelligence .
Increase in computing power
Evolution of the algorithms
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.

01

Development
Conditions
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Powerful intelligent sensors

Massive data support
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.
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Research on IT adoption
• The technology acceptance model Davis (1986)

• Theory of planned behavior Ajzen (1985)
• TOE framework Tornatzky and Fleischer (1990)
• Diffusion of innovation theory Rogers (1995)

• Unified theory of acceptance and use of technology Venkatesh et al. (2003)
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Research on IT adoption
Senior Scholars' Basket of Journals
• European Journal of Information Systems
• Information Systems Journal
• Information Systems Research Journal of AIS

• Journal of Information Technology
• Journal of MIS
• Journal of Strategic Information Systems
• MIS Quarterly
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Gaps in AI Adoption Research
Lack
Focus

• The literature research
regarding AI mainly
focuses on AI
techniques within a
certain domain, applied
theoretical foundation,
and applications using
AI techniques.

• Lack research on organizational
or managerial issues

Sample
0

Seldom in China.

Industry

Seldom in Telecom industry.
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Conceptual Model
Innovation attribute of AI
Compatibility

H3a

H1a

Control Variables

H3b
H3c

Firm size

H1b

Relative advantage

Annual sales

H1c

Complexity

Managerial
capability

Enterprise affiliation

AI adoption
Organizational capability

H3d
H3e

Managerial support
Technical capability

External environment
H2a

H4a
H4b

H2b
H4c
H4d

Government involvement
Market uncertainty
Competitive pressure
Vendor partnership
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Research on IT adoption
Online survey
.
•Final survey instrument with 60 questions
•KwikSurveys is chosen for deploying the online survey instrument.
•Back translation
•Social media and email
•A pilot study including 68 samples was conducted
Samples were selected from telecom companies in China
• Firm level and middle managers and engineers
• Major Chinese telecom companies: China Mobile, China Unicom, China Telecom,
and China Tower
•Began on February 10 and ended on March 10
.

Structural equation modeling

15

Data Analysis: Sample

.

Current position
Others
16%
IT
engineer
30%

Middle
manager
47%

General
or senior
manager
7%

Demographic categories

Frequency

Percentage

Current position
General manager
Senior manager
middle manager
IT engineer
Others
Number of full-time employees

9
12
137
85
46

3.11
4.15
47.40
29.41
15.92

80
19
21
24
27
118

27.68
6.57
7.27
8.30
9.34
40.83

35
30
206
18

12.11
10.38
71.28
6.23

44
18
155
63
9

15.22
6.23
53.63
21.80
3.11

Less than 500
500-999
1000-1400
1500-1999
2000-2499
Over 2500
Enterprise affiliation
Headquarter
Provincial level
Municipal level
County level
Name of company
China Mobile
China Telecom
China Unicom
China Tower
Others

The measurement model
Factor analysis
➢ The initial research model of this study has 51
observed indicators representing 11 latent constructs .
➢ After factors analysis, the revised measurement model
has 39 observed indicators.
➢ Construct validity
➢ Construct reliability, Cronbach’s alpha

The measurement model
Reliability and validity
•

Convergent validity, discriminant validity, multicollinearity.

The measurement model
The final measurement model (CFA model)
Global measures of fit

The structural model

The structural model

Study 2 : Hypotheses and Framework
Serious dilemma
•From the profit-making industry ten years ago to the current
. meager profit competition
•Pressure on profitability
•Internet companies erode the core profit points of traditional telecom operators.

For these operators, how
do they maintain the
sustainable growth?
•Opportunities: 5G + AI
•Firm-level: customer value and
operational efficiency

•Industry-level: investment

Study 2 : Hypotheses and Framework
•IV
•Average revenue per user (ARPU)
•Operating expense as a percentage of
revenue (OEPR)
•OEPR= Operating expense/ Revenue

•Industry fixed asset investment(IFAI)

•DV
•Sustainable growth rate (SGR)
• SGR=Return on equity×(1−Dividend pay
out ratio)

•CV
•The number of employees (NOE)

Study 2 : Hypotheses and Framework

Multiple regression model is used to test the hypotheses.
SGR=β1 + β2 *NOE+ β3*ARPU+β4*OEPR+β5*IFAI +ε
Sample
• The major telecom operators in China including China mobile, China
Telecom, and China Unicom.
• Annual firm level data was collected from Bloomberg with the period
ranges from 2006 to 2018.
• The annual industry level data is collected from Annual Statistical Bulletin
of Communications and Operations of the MIIT from 2005 to 2016.

Study 2--- empirical results
▪ Both internal and external factors were found to directly influence firm sustainable growth.

Discussion
• The telecom industry is one of the most important areas for AI applications.
• Compatibility, relative advantage, complexity, managerial support, and vendor
partnership directly influence the adoption of AI.
• Managerial capability highly influences other organizational capabilities and innovation
attributes of AI and it is indirectly related to AI adoption
• Technical capability of the organization as well as the external environmental factors
such as government involvement, market uncertainty, and competitive pressure are not
crucial to AI adoption, but government involvement and competitive pressure are
positively related to managerial capabilities.
.

• Provide substantial help and useful insights for academia, potential AI adopters,
governments, and AI vendors.

Discussion
• Customer value, operating expense, and industry level investment are significant
related to firm sustainable growth.
• Provide empirical insights about critical factors that influence sustainable growth.
• Provide a greater understanding and a framework within which to develop and test
empirical propositions in this area.
.

THANK YOU!
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