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ABSTRACT

Since stepping into the mobile internet era, traditional challenges of public transport have
been evolved and resurfaced with new types while the new challenges keep emerging
ceaselessly. With the radical change of information dissemination and subsequently
thriving mobile internet technologies, the rudimentary contradiction of public transport, the
gap between the prosperous individual travel demand and comparative limited
transportation infrastructure capacity, is promisingly to be mollified. This paper reviewed the
traditional challenges of urban public transport as well as the evolved and emerged
challenges in mobile internet era. By introducing four proven mobile internet techniques (or
“ecology”), including the E-commerce, express logistic service, 020 commercial mode,
sharing economy, and LBS service, the applications in Xi'an city were exemplified to
illustrate that how their comprehensively effects can assuage the challenges.
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1 INTRODUCTION

1.1 Background

In general, public transport can be defined as a set of all the modes available to the public,
regardless of the ownership (White, 2016). From the perspective of European Commission,
since late 1970s, the focus of public transport has been shifted from individual needs of
low-incomer society to the satisfaction of collective wellbeing (Viegas, 1999). In China, with
social development during the past decades, the list of prevalent and tricky challenges
among public transport, such as traffic congestion, traffic safety, air pollution induced by
automobile emission etc., has always been expanding without any indication to stop (Ma,
2003; Ceder, 2004).

Through the analysis based on general system theory, the challenges can be categorized
back into two kinds of major relationship among the whole-parts (Bertalanffy, 1968). One is
the rapid urbanization of the whole Chinese society and its profound impacts on
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social-economy structure, the other is attributed to inevitable trend of individual
motorization induced by prosperous travel demands (Ma, 2003; Pan, 2010).

Many approaches have been proposed to solve those challenges. Government-driven
large-scale investment policy which endeavour to infrastructures construction did sharply
ameliorate the traffic jam within short term (Pucher et al, 2007). However, as the Downs’s
Law revealed, the traffic increases accompanied with the roadway expansion would
eventually made any congestion relief less effective from long-term perspective (Downs,
2005; Beaudoin, 2015). Besides, the urban planning such as transit-oriented design (TOD)
is regarded as a valuable way to avoid those traffic challenges (Zou, 2014). While TOD
strategy is more popular applied to the newly-development city in comparison of the
rehabilitation of old city. Especially in China, it is the urban villages left behind rapid and
rough urbanization that remain as the major obstacles to urban public transport (Zhang,
2008). In addition, public transport priority method has been well-developed and widely
accepted. The practical priority method comprises of at least three aspects: policy,
technology, and planning. Those effective measures such as PPP model, driving restriction,
bus only lane, and multi-modal transport integration etc. did largely ease the transport
challenges (Ma, 2003; Quan & Sun, 2007; Schade 2014). Nevertheless, the rudimentary
contradictions between individual travel demand and comparative limited transportation
infrastructure capacity were still not fully mollified. The effort to seek a creative solution to
traditional challenges have never been stopped.

Since the 13th Five-year Plan for Economic and Social Development in China, the Internet
Plus Initiative with the aims of innovation and coordinated development has been prevalent
around the whole country. As the large-scale implementation of advanced mobile internet
technologies, the revolution of productivity and relationship of production have been
emerged from information technology area and swept across the other traditional
industrials. Being inside the mobile internet wave, so it is necessary to review the traditional
public transport challenges from a new perspective.

1.2 Scopes and objectives

This paper sought to discuss the challenges of public transport under the circumstance of
emerging mobile internet in China and attempt to analyse the advantages of mobile internet
technologies for solving traditional and newly-generated challenges from the perspective of
the revolutionary change of travel demand in the new era. The objectives included:

e Elaborate the challenges of mobile internet era;
e Introduce the advanced mobile internet technologies;

e Analyse revolution and solutions of public transport in mobile internet era

2 CHALLENGES IN MOBILE INTERNET ERA

2.1 Revolution brought by mobile internet
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The huge progress in information and communication technologies (ICT) ignites the
revolutionary change of mobile internet era (Guan, 2014: Wu, 2015). Take the high-speed
and reliable communication infrastructure as guarantee, the combination effects of front-end
application (smart phone, NFC, etc.) and back-end (Cloud computing, the Internet of Things,
and mobile payment) have sharply changed the world, which irreversibly changed the way
how the information flow in nature (Schade, 2014). The information flow in mobile internet
era is decentralized, multi-source, concise, and rambunctious. That change is totally
different and incompatible with the productivity and product relationships of Pre-Information
Age, i.e. the age that information flow via paper, radio waves, and telephone wire.
Therefore, any organized entities pertinent to the old time would experience stages of
penetration, reformation, distinguish, and reconstruction to entrance the new age, so as the
public transport.

2.2 Impacts of Mobile Internet on Public Transport

The characteristics of mobile internet can be summarized as social, local, and mobile,
which directly exert influence on the user and operator of the whole public transport system.
The subversive effect can be demonstrated with an example. For individual user, the direct
and instant interaction via mobile internet link all the users as the whole group, which is
analogy to a complex system behaved uniformly. As if emergence condition occurred, the
message from multi-resource would quickly traversed to all the individual users and trigger
the group behaviour almost immediately, the process was uncontrolled and the behaviours
were unpredictable. For operator of public transport system, the difficulty of remaining
stability of the public transport system is disproportionately increased as the information
flow more widely and quickly.

Apart from the example above, there were many positive or negative impacts. Various
impacts keep getting concatenated until the formation of a new paradigm of the productivity
and product relationship, which were called mobile internet ecology in China. The four
practical impacts whose new ecologies formed were introduced in section 3.

3 MOBILE INTERNET TECHNOLOGIES FOR PUBLIC TRANSPORT
CHALLENGES

3.1 E-commerce and express logistic service

The mobile internet stokes the e-commerce popularization as it is more convenient and
easily-accessible for people of the old and lower-income society. Meanwhile, the advances
of express logistic services, whose delivering time is usually within 24 hours or even 12
hours, broadened the boundary of e-commerce by introducing fresh food and major
appliance as well as reshaped consumer’s shopping tendency. The Chinese customers now
are more intended to search via smartphone rather than go-to-street shopping.
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The impact of e-commerce and express logistic service can be analysed from spatial and
temporal perspectives. For spatial consideration, the demands of shopping are converted
into online store, which eliminate considerable travel demands. As for logistic system, the
hierarchical structure from main warehouse to subordinate station would takes up much
more less roadway occupancy. For temporal consideration, the shopping time is extended
to the whole 24 hours a day which avoiding the queuing. The mainly delivery (from
warehouse to distribution station) is usually scheduled at midnight, which would transfer the
considerable traffic volume from daytime to night. The deliveries in daytime are
concentrated in the last kilometre, i.e. the short distance from delivery staff to the receiver
which is usually accessed by small vehicles.

Therefore, both the travel demand and traffic volume during the consumption process can
get greatly declined under the high-efficiency e-commerce and express logistic service.

3.2 Online to offline commercial mode

The online to offline (020) commerce mode is substantial supplement to e-commerce (Tsali,
2015). The customers seek and order online and then consume in the brick-and-mortar
stores, which seamless connect the online shop and offline store (Xiao, 2015). By this
means, the actual shopping process would be straighter and the travel demand can be
further decreased as the O20 commerce cover the most daily consumption such as dining,
entertainment, or even government affairs etc. Once the trend get popularized in certain
district, even the roadside business would have to embrace the mobile internet. It is what we
called reformation and reconstruction.

Another advantage of O20 commercial mode is the breakthrough of the last kilometre, the
delivery difficulty and benefit a cashless living atmosphere, which can be integrated with
TOD urban planning.

3.3 Sharing economy

There are now various sharing economy types such as bicycle-sharing, car-sharing, and
ride-sharing. It can be regarded as the extension of “mobility as a service” concept in public
transport priority method (Hamari, 2015). However, it is the mobile internet that make the
sharing economy prevalent around the world. As the slogan “sharing not owning” indicated,
sharing economy provided an attractive and sustainable alternative to solve travel demand,
which can prominently control the car increase rate or even eliminate the car ownership
percentage.

34 Location-based service

Location-based service (LBS) provide a real-time navigation, route planning, and congest
forecasting service for user, which would also be applied by public transport operator and
regulation department. The LBS are developed to solve new challenges arisen in mobility
internet era.
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4 SOLUTIONS TO PUBLIC TRANSPORT CHALLENGES IN MOBILE INTERNET
ERA

As the advanced mobile internet technologies are applied in mix, the analysis of
revolutionary change of public transport should take account of the comprehensive effects.
Back to the rudimentary contradiction, the gap between the individual travel demand and
comparative limited transportation infrastructure capacity, the comprehensive effects of
mobile internet technologies were the very mollifying solutions.

On the one hand, the E-commerce, express logistic service, and O20 commercial mode
weaken the original travel demand; on the other hand, it is the sharing economy that
controlling and eradicating the private car ownership which is equivalent to emancipate the
occupied transportation infrastructure capacity. Therefore, the rudimentary contradict of
traditional challenges could be mollified by weakening the original travel demand and
emancipate the occupied capacity. Besides, the emerged challenges that the less stable
public transport system could be improved with LBS.

Take Xi'an city as example, the e-commerce giants such as JD.com, Amazon, and SUNING
etc. all own local warehouses to provide express logistic service. The 020 commercial
mode have been successfully applied on dining, entertainment, and utility bill payment by
the pioneers such as Meituan, Eleme, and Maoyan, etc. The DiDi and Uber have managed
to establish consuming habit of car-sharing and ride-sharing. Bicycle-sharing is now growing
vigorously under the push of many start-ups such as OfO and Mobike. Baidu Maps and
Amap provide reliable LBS service for users. As the basis of mobile internet, the mobile
payment powered by Alipay and Wechat pay are popular and well-accepted. With the
combination effects of mobility internet technologies, many travel demands can be
accompanied within phone or dissipated from peak hours as well as the increasing trend of
individual vehicle ownership would also be curbed to some extent.

The mobile internet is still developing and the new technologies and challenges emerged
every day. So, it is too early to assert that technologies available now can provide all the
solutions to the challenges of public transport. However, there is one thing could be averred
as true now. As the means of information flowing updated by mobile internet, the public
transport is experiencing the profound transformation. The solutions to challenges emerged
in mobile internet era should be sought from the technologies also emerged in mobile
internet era.

5 CONCLUSION AND PERSPECTIVES

With the elaboration of the challenges in mobile internet era, introduction of the advanced
mobile internet technologies, and analysis of the revolution of public transport in mobile
internet era, it is found that the rudimentary contradiction summarized from the traditional
challenges can be effectively mollified by series emerged advanced mobile internet
technologies, including the E-commerce, express logistic service, 020 commercial mode,
sharing economy, and LBS. Besides, the newly emerged challenges are supposed to be
settled with correspondingly newly-emerged technologies through analogy.
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What discussed in this paper were mainly focused on the urban public transport. However,
revolution of mobile internet also influence the vast rural area and towns. Hence, the
resident lived in town and rural area, the migrant workers, and other people who were not
covered in this paper would all confront with the era of new challenges, which would also be
expanded to larger region concluding the Intercity transport, train, highway, ferry, and air
plane in the near future.

REFERENCES

Beaudoin, J., Farzin, Y. H. & Lawell, C.Y. C. L. 2015. Public transit investment and
sustainable transportation: A review of studies of transit's impact on traffic congestion and
air quality. Research in Transportation Economics, 52, 15-22.

Ceder, A. 2004. New urban public transportation systems: Initiatives, effectiveness, and
challenges. Journal of urban planning and development, 130, 56-65.

Downs, A. 2005. Still stuck in traffic: coping with peak-hour traffic congestion, Brookings
Institution Press.

Guan, J. 2014. New Information Revolution by Mobile Internet. High-Technology and
Industrialization, 76-81.

Hamari, J., S.J. Klint, M. & Ukkonen, A. 2015. The sharing economy: Why people
participate in collaborative consumption. Journal of the Association for Information Science
and Technology.

Ma, R. 2003. Study on Urban Public Transportation Development Problem. Ph. D.
Dissertation, Chang'an University.

Pan, H. 2010. Urban Spatial Structure towards Low Carbon: New Urban Transportation and
Land Use Model. Urban Studies, 40-45.

Pucher, J., Peng, Z. R., Mittal, N., Zhu, Y. & Korattyswaroopam, N. 2007. Urban transport
trends and policies in China and India: impacts of rapid economic growth. Transport
Reviews, 27, 379-410.

Quan, Y. & Sun, M. 2007. ldeas and Practice of Public Transport Priority. Journal of
Transportation Systems Engineering and Information Technology, 19-23.

Schade, W., Krail, M. & K H.N. , A. New mobility concepts: myth or emerging reality.
Transport Research Arena-TRA 2014, 5th Conference-Transport Solutions: From Research
to Deployment, 2014.

Tsai, T. M., Wang, W.N., Lin, Y.T. & Chou B, S.C. 2015. An 020 Commerce Service
Framework and its Effectiveness Analysis with Application to Proximity Commerce.
Procedia Manufacturing, 3, 3498-3505.

845



Viegas, J. M. Public transport in sustainable urban transport policy package: Taking and
integral policy approach. ECMT/OECD Workshop on Implementing Strategies to Improve
Public Transport for Sustainable Urban Level, Athens, Greece, 1999.

Von Bertalanffy, L. 1968.”General system theory”. New York, 41973, 40.
White, P. R. 2016.”Public transport: its planning, management and operation”, Routledge.

Wu, J., Li, W., Huang, J., Zhang, J. & Chen, D. 2015. Key techniques for Mobile Internet: a
survey. Scientia Sinica Informationis, 45-69.

Xiao, S. & Dong, M. 2015. Hidden semi-Markov model-based reputation management
system for online to offline (020) e-commerce markets. Decision Support Systems, 77,
87-99.

Zhang, Y., Xie, H., Cui, Z., Meng, Q. & Huang, J. 2008. Survey and Research on the Traffic
Jam Problems of Urban Village. Journal of Anhui Agriculture, 16190-16192.

Zou, M., Lin, X., Mao, C., Zhang, K. & Li, M. 2014. Review on the Theory and Planning
Principle of Transit-Oriented Development. CICTP 2014: Safe, Smart, and Sustainable
Multimodal Transportation Systems.

846



	Cover
	CONTENTS
	SEARCH
	Organising Committee
	Reviewers
	Review Process
	PLENARY PRESENTATIONS
	SESSION 1A – INFRASTRUCTURE
	The Development of Cost-Effective Pavement Design Approaches using Minerology Tests with New Nano-Technology Modifications of Materials
	An Assessment of The Condition of South Africa’s Transport Fixed Infrastructure
	Compressive Strength of a Concrete Mix for Pavement Blocks Incorporating Industrial By-Product
	A Major Functional Upgrade Towards a Comprehensive Provincial Road Network Inventory: The Gauteng Case Study
	Management of Unpaved Roads: Developing A Strategy and Refining Models
	An Investigation into Factors That Contributed to Time and Cost Overruns in Road Construction Projects in Namibia (2008 – 2013)

	SESSION 1B – RURAL TRANSPORT
	The Role of Road Infrastructure in Agricultural Production
	Implications of Chronic Disease Patient Travel to Healthcare Facilities on the Design of National Health Insurance in South Africa – A Preliminary Review

	SESSION 1C – AVIATION
	Automation Addiction

	SESSION 1D – FREIGHT AND LOGISTICS
	Perceptions of the Road Transport Management System (RTMS): Promoting Voluntary Certification
	Ultracapacitor Kinetic Energy Recovery Systems in Road Transport Vehicles. Is it a Viable Retrofit Option for Fuel Consumption and CO2 Emissions Reduction?
	A Pragmatic Approach to Evaluate Optimisation Strategies in Road Freight Transportation
	Investigation into the Smart Truck Pilot Project: Progress made and Way Forward
	Deriving Pragmatic Experiences from China Ports that are Central in Building Capacity to Attract Mega Vessels: The Case of Durban Port
	Improving Competitiveness of Companies in South Africa through Logistics and Supply Chain Management
	Enhancing Intra-Africa Trade. The Need to go Beyond Hard Infrastructure Investment, Border Management Reform and Customs Processes Enhancement

	SESSION 2A – INFRASTRUCTURE
	Analysing a Pavement Structure with a Crushed Stone Overlaying on an Existing Thick Asphalt Layer
	GB5® High Modulus Asphalt
	Relationship between Bailey and Dominant Aggregate Size Range Methods for Optimum Aggregate Packing and Permeability Limitation
	Rational Bailey Ratios and Dominant Aggregate Size Range Porosity Correlated with Rutting and Mixture Strength Parameters
	A Microstructural Insight of Modified Bitumen using EPI-Fluorescence Microscopy
	The Evaluation of Asphalt Mix Surface Rejuvenators in South Africa
	An Overview of the Ageing of Bituminous Binders
	Study on the Application of Vibration Mixing for Cement Stabilized Crushed Stone

	SESSION 2B – URBAN AND PUBLIC TRANSPORT
	A Meta-Analysis of Two Gauteng Stated Preference Data Sets
	Transit Assignment: Why Logit based Methods are Required for Modelling South African Transit Networks
	Minibus-Taxis as Providers of Scheduled, Park & Ride Services: A Concept for Stellenbosch
	An Assessment of the Regulatory Arrangements in the Minibus Taxi Industry in South Africa: A Primer For Self-Regulation
	Measuring Commuters Perceptions of Service Quality of Selected Public Bus Services in the City of Johannesburg
	Towards an Economic Appraisal Methodology to Better Capture Positive Urban Economic Externalities Arising from Agglomeration - for Particular Application to Urban Transport Investments
	Time-Series Analysis of Accessibility in the City of Johannesburg
	The Relationship between Urban Neighbourhood Type and Commuting Distance in Gauteng City Region, South Africa. A Preliminary Analysis
	The State of Transport Opinion Poll: A Four-Year Review
	Value Creation around Transport Infrastructure in South Africa – The Case of Gautrain

	SESSION 2C – TRAFFIC MANAGEMENT, SAFETY AND SECURITY
	The Cost of Crashes in South Africa 2016
	Implementation of Alternative Intersections in South Africa: Operational Conundrum or Cost Effective Infrastructure Solution
	Unpacking Road Safety at a District Level – The Case of Cape Town, South Africa
	Road Accidents in Urban and Rural Areas, A Case Study of Motorcycle Accidents in Dar es Salaam, Tanzania
	The Development of an Implementation and Management Plan for the Traffic Management System (TMS) in Advancing the Decade of Action for Road Safety in SA, 2030 versus 2020
	Naturalistic Driving Studies: The Effectiveness of the Methodology in Monitoring Driver Behaviour
	Transport Management Plan for the World Ecomobility Festival held in Sandton, October 2015
	Integrating Information and Communication Technology as a Solution to Sustainable Road Transportation in South Africa
	A Data Driven Approach to Seamless and Efficient Travel – Is it Really Practical
	Peak Travel Demand: Cut the Commute!

	SESSION 3A – MULTIMODAL TRANSPORT WORKSHOP
	Case Study Investigation of Unscheduled Feeder and Scheduled Trunk Service Relationships in Cape Town
	Exploring Cashless Fare Collection in the Context of Urban Public Transport Reform in South Africa
	Influence Factors for Passenger Train Use
	User Needs: Key Outcomes and Lessons Learned: Drafting Cape Town’s Comprehensive Integrated Transport Plan
	Propelling Low-Carbon Mobility Through Experiential Learning: Findings in Tshwane, Johannesburg, and Cape Town
	National Safe Taxis Charter
	Driver Perception of Non-Motorised Transport Users: A Risk in Traffic?
	Place, Social Networks and Adoption of Utility Cycling in Johannesburg
	The Public Transport Strategy 2007: A Decade of Implementation
	Development of a Shared Parking Model for Mixed use Developments in the South African Development Landscape

	SESSION 3B – TRAFFIC ENGINEERING
	Application of User Preference Choice Models in the City of Johannesburg Demand Model
	Incident Analysis Using Probe Data
	Traffic Flow Variations in Urban Areas
	Quantification of the Natural Variation in Traffic Flow on Selected National Roads in South Africa
	Urban Traffic Control for City of Tshwane
	Trip Generation Rates for Retirement Homes and Villages in South Africa
	Trip Generation and Parking Demand of Suburban Mosques in the Greater Cape Town, Western Cape
	Towards a Better Understanding of Modern Roundabouts
	Practical Problems with Roundabouts
	Towards the Ideal Roundabout Design

	SESSION 3C – 4th CHINA-AFRICA COOPERATION FORUM
	SESSION 3D – TREASURY SESSION – PUBLIC TRANSPORT AND SPATIAL TRANSFORMATION
	SESSION 4A – INTEGRATED TRANSPORT AND INTEGRATED PLANNING
	National Transport Master Plan (Natmap) 2050
	Integrated and Digitalised: Enabling Mobility Solutions in South African CITIES
	Influence of Smart Mobile Travel Apps Enabled Taxis on Local Urban Road Transportation Systems in Developing Countries
	The Case for Investing in the Improvement of the Paratransit Sector

	STUDENT ESSAYS
	R Ambunda
	R. Aropet
	C Mtizi
	N Mthimkulu
	R Mwanyepedza
	J Su
	P Wang


