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Co-Opetition on Airport Agglomeration's Air Transport Network: A Case Study of the
Guangdong-Hong Kong-Macao Greater Bay Area

Mo Huihui', Wang Jiao'e™’, Peng Zheng' and Xiao Fan™
(1. China Academy of Civil Aviation Science and Technology, Beijing 100028, China; 2. Key Laboratory of Regional Sustainable Development
Modeling, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;

3. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The status and role of airport agglomeration in China's airport system is becoming increasingly
important, and air transport networks have received attention from multidisciplinary fields such as transportation
planning, transport geography, and transport economics. Based on the analysis of the structural characteristics of
airport agglomeration in China's air transport network, this study innovatively constructs an evaluation
framework for the co-opetition relationship of airport agglomeration with the help of graph theory, set theory, and
industrial economics theoretical methods. Considering the topological connectivity and weighted strength of
connected airports, this study establishes a quantitative evaluation model for the co-opetition relationship of the
airport agglomeration's air transport network from the perspectives of the overall and interactive markets. The
Guangdong-Hong Kong-Macao Greater Bay Area's airport agglomeration is a world-class airport agglomeration
with the largest aviation traffic volume and a relatively mature market in China. Three large airports, Guangzhou
(CAN), Hong Kong (HKG), and Shenzhen (SZX), occupy the leading positions in the Greater Bay Area. In recent
years, the air transport network of the Guangdong-Hong Kong-Macao Greater Bay Area's airport agglomeration
has mainly expanded to medium- and long-distance routes. With the construction-based evaluation method, we
found the following: (1) From the perspective of overall market competition index, the co-opetition market of
airport agglomeration in the Greater Bay Area is dominated by a complete monopoly market and a weak
cooperative market. In 2019, the complete monopoly market accounted for 33.8%, a decrease of 4.1% compared
with 2015. The market with weak cooperation accounted for 42.3%, and market share remained relatively stable.
The market with weak competition accounted for 15.8% of the market, and the market share remained relatively
stable. The market with strong competition accounted for 6.3%, a decrease of 4.5% from 2015. Based on the
calculation and analysis of the weighted strength of connected airports, there are significant differences in the co-
opetition indices of similarly connected airports. The level of competition in the overall market has intensified.
(2) From the perspective of interactive competition, the interactive co-opetition market within the airport group in
the Greater Bay Area is dominated by strong and weak cooperation markets. From the co-opetition index of
airports connecting with the Greater Bay Area, there are ten pairs of airports belonging to the strong cooperation
markets in 2019, i.e. between Guangzhou and Huizhou, Macau and Foshan, Hongkong and Zhuhai airports, a
decrease of six compared with 2015. The weak cooperation markets in 2019 included ten pairs of airports, such as
Guangzhou and Hong Kong, Hong Kong and Shenzhen, Macau and Huizhou, an increase of six pairs of airports
compared with 2015. Based on the weighted strength of connected airports, this study analyzes the interactive
competition patterns. In 2019, the strong cooperation markets included eight pairs of airports, including
Guangzhou-Foshan, Guangzhou-Huizhou, and Hong Kong-Huizhou, a decrease of two pairs compared with
2015. The weak cooperation markets include eight pairs of airports, such as Guangzhou-Macau, Hong Kong-
Shenzhen, and Macau-Shenzhen, a decrease of two pairs compared with 2015. The weak competitive markets
include four pairs of airports, namely, Guangzhou-Hong Kong, Hong Kong-Macau, and Shenzhen-Zhuhai, an
increase in three pairs of airports compared with 2015. In general, the co-opetition market pattern of the Greater
Bay Area turns from a cooperative overall to a competitive transformation.

Keywords: airport agglomeration; airport connected; airline network; co-opetition; Guangdong-Hong Kong-

Macao Greater Bay Area



