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Sustainability of China’s urban transport sector: a comparative case study analysis of 

Guiyang and Beijing 

 

1.0 Executive summary 

China has experienced a myriad of detrimental issues as a result of rapid urbanisation and 

economic growth over recent years. These include major traffic congestion, air pollution, 

alongside other environmental and social problems. This is largely documented in academic 

literature, with widespread belief that China’s public transport is largely inefficient. Hence 

efforts have been taken by the government to address these challenges. This is highlighted by 

the shift in modes of transport used within cities. Informed by current literature, this report 

looks at two contrasting cities, Guiyang and Beijing. Specifically, the report analyses the 

current modes of transport used, their effectiveness, as well as their future plans in Guiyang 

and Beijing’s bid to achieve the triple bottom line. Results conclude that each city has 

adopted transport systems which work to reduce heavy reliance upon private transport. This 

is done through investment in, and promotion of public transport, as well as alternative 

modes, for example walking and cycling. Yet there is much room for improvement. In 

consequence, both cities are now looking towards future plans to achieve sustainable 

transport systems. Ultimately, governance is highlighted as a key driver for sustainable 

urbanisation, as demonstrated with the case study of Guiyang’s Masterplan which is largely 

government subsidised. In light of events, it should be suggested that other cities would be 

wise to follow similar footsteps in order to contribute to a safer, cleaner urbanised world. 

2.0 Introduction 

2.1 Air pollution in China 

Despite the Chinese government deploying numerous policies which work to mitigate 

harmful emissions from the transport sector, China continues to be plagued with serious and 

increasingly challenging environmental issues (Qui and He, 2016). According to RSEC, 

China was the world’s largest producer of CO₂ and SO₂, as well as the biggest energy 

consumer, accounting for 22.4% global consumption (BP, 2014). This is attributed to rapid 

economic growth, with twelve of the twenty most polluted cities in the world being located in 

China (World Bank, 2007). This is due to China’s high car dependency, following a 

development trajectory similar to that of many other newly industrialised countries (Gan, 
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2011). This is reflected in China’s passenger turnover which has increased from 1746.67 

billion passenger-kilometres (pkm) in 2005, to 3009.74 billion pkm in 2014 (National Bureau 

of Statistics of China’s, 2006-2015). Congestion and smog are thus widespread (Phipott, 

1995), resulting in an increased risk of lung cancer, respiratory and cardiovascular diseases 

(Kunzi et al., 2000). Collectively, this brings both opportunities and challenges for China’s 

integration into the global economy, whilst simultaneously placing efforts into protecting the 

environment.  

With evermore public attention to air quality, the Chinese government are under increased 

pressure to devise feasible polices which balance economic development and environmental 

problems to produce a sustainable transport system (Qui and He, 2016). In 2017, China 

committed to strengthening cooperation with the EU to launch a nationwide carbon emission 

trading market (Spigarelli et al., 2016). While promoting internal change for environment 

protection, China sees this as an opportunity to learn and reaffirm its role in the global fight 

for a cleaner world (De Matteis, 2010). With EU’s experience and China’s need to implement 

more sustainable strategies, this proves to be a useful collaboration in achieving an effective 

and sustainable transport system (Gill and Murphy, 2008). This report has been produced to 

address China’s bid for sustainable urbanisation in terms of green transport, set out by the 

organisation E-forum. 

2.2 Sustainable transport 

Sustainable transport incorporates a broad range of goals which consider economic, social 

and environmental factors (Litman, 2001), with the needs of the current generation being met 

without compromising the ability of future generations to meet their needs (Liu et al., 1999). 

Specifically, goals include meeting necessary demands for transport services, reducing the 

reliance on petroleum and non-renewable energy, avoiding negative environmental 

consequences and also reducing the cost of infrastructure construction (ibid). What is more, 

they must provide mobility and accessibility to urban residents in a safe and environmentally 

friendly way (Mohan and Tiwari, 2000).  
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2.3 Research questions 

Informed by secondary data, this report will look at what is being done in Guiyang and 

Beijing, specifically answering these key questions: 

1. What modes of transport are used? 

2. How effective are they in terms of sustainability? 

3. What are their future plans in achieving a sustainable transport system? 

 

3.0 Methodology 

Using online databases such as Google Scholar and the University of Manchester library 

service, a literature search was conducted to review published works on Guiyang and 

Beijing’s current and future public transport infrastructure. Search engines such as Google 

were also used to find websites, newspaper articles and reports that could be used as a source 

of reference throughout the study. This proved successful in acquiring appropriate forms of 

literature to gain a comprehensive insight into the sustainability of China’s urban transport 

system. In doing so, this indicated the extent to which Guiyang and Beijing’s transport sector 

is sustainable, with particular reference as to how these have been governed. It is further 

worth noting that whilst undertaking this study, ethicalities were addressed and adhered to. 

Ethicalities included legally obtaining information and accurately documenting published 

works through Harvard referencing. 

4.0 Discussion 

4.1 Guiyang 

Guiyang is the capital city of Guizhou Province, located to the east of Yungui Plateau, 

southwest China and covers 8,034 km
3
 with a population of 3.448581 million people (UN-

HABITATa, 2017). Like other Chinese cities, Guiyang has seen a rise of 81.6% in cars 

between 2008 and 2013 (Liao, 2008; Baidu.Net, 2014). Despite restrictive measures taken to 

control private car ownership, deteriorating traffic conditions, air pollution and noise 

nuisance have resulted in pressing concerns, both socially and environmentally (Wong et al., 

2015). Hence Guiyang is argued to now be at a critical stage of environmental protection 

(UN-HABITATb, 2017). The Guiyang City Masterplan (2009-2020) is a case of point. 

 



9484151 
9841531 
 

4.1.2 The Masterplan 

Guiyang was selected as one of the demonstration cities to implement sustainable transport to 

compile and enhance “The Master Plan for Guiyang's Ecological Economy City”. In doing 

so, this aims to solve problems resulting from economic development and ultimately achieve 

the overall objective of sustainable urban development (UN-HABITATa, 2017).  

Wei et al., (2013) compared thirty-four Chinese cities and found Guiyang, the beneficiary of 

national transport infrastructure development policy, ranked third in both sustainable and 

capacity efficiency. This demonstrates a paradigm shift Guiyang has made towards 

sustainable urban development which involves a triangular relationship between economic, 

environmental and social pursuits (Wong, et al., 2015). Since 2005, fuel taxation measures 

have aided in reducing fuel consumption by 15% within four years. By 2020, the Masterplan 

aims that no less than 45% of passenger trips will be made by public transit, whilst car 

commuting trips hope to be fewer than 25% (Li and Li, 2013). Specifically, the large focus of 

the Masterplan aims at decentralisation and control of urban sprawl through focus on its 

public transit system, with an allocated investment equivalent to 3-4% of the city’s GDP 

(Wong, et al., 2015). Hence the government’s role in implementing sustainable transport 

infrastructure through the supply of heavily subsidised transport is argued to be considered as 

a crucial factor to its success. 

4.1.3 Rail Transit  

Guiyang Rail Transit Line 1 is the first rail transport line in Guiyang, running through the 

northwest-southeast main passenger traffic corridor at a top speed of 80km/h (CREEC, 2014). 

To cater for Guiyang’s geological conditions, enclosure structure with nailing walls and 

soldier piles are adopted in the structure design, as well as shallow buried covered excavation 

(ibid). Therefore, advantages of the construction process are argued to be simple, safe and 

economical. What is more, passengers are able to transfer to the high-speed railway (ibid). 

Park and ride services also facilitate commuters to use connecting public transit, thus a 

comprehensive and accessible transport hub has formed (Wong et at., 2015). 

Although rail transit aids in maintaining the smooth running of Guiyang’s production and 

consumption, promoting green urbanism has not come without its challenges. This is due to 

Guiyang’s karst hilly terrains conditions (Comtois, 1990) which pose as a dilemma to 

sustainable transport when considering its cost, feasibility and effective land use (Wong et al., 
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2015). Guiyang has managed to overcome this, with rail transit gradually becoming the major 

source of mass transportation. This is due to its high efficiency, low consumption, low 

pollution, as well as its comfort, safety and flexibility (ibid). Hence rail transit is argued to 

provide positive contributions to the improvement of the ecological environment, urban 

development and the construction of the 21 century ecotype city. 

4.1.4 Cycling 

Cycling is promoted as an alternative mode of transport, aided through the opening of a 2.5m 

cycling track in 2013 (Li, 2013). By 2020, Guiyang will have five main cyclist tracks, with 

500 parking spots in close proximity to local networks and services (Wong et at al., 2015). 

The return of cycling thus symbolises a renewed mind set in adapting to the new lifestyle of a 

fast moving city, in response to environmental and health awareness in the midst of 

Guiyang’s increasingly congested urban environment (ibid). Therefore, cycling proves to 

successfully reinforce the triple bottom line. 

4.1.5 Walking 

Walking is also seen as a plausible mode of alternative transport as it not only strengthens 

connectivity, but also promotes health and a cleaner environment (Wong et al., 2015). Roads 

have therefore been widened as to make way for pedestrians and cyclists, overcoming safety 

barriers and making passages more attractive. In consequence, pedestrian behaviour is slowly 

being established, transitioning into a routine daily habit and practice (ibid). This also 

facilitates inter-modality mobility, contributing towards green urbanism.  

Yet what persists to be a problem in Guiyang is the lack of consideration for pedestrians, as 

motorists do not respect their presence in street crossings. Moreover, in acknowledgement of 

the fact that a large proportion of the land is covered by hills and rugged terrain, this makes 

walking and cycling difficult (ibid). Further planning is therefore required in order to 

minimise conflicts with motorised transport. Ultimately, more serious consideration of 

facilities and safety measures are needed if cyclists are to be seen as shared road users. 

4.1.6 Future plans 

Guiyang Light Rail Transit (LRT) Construction Project is already underway and expected to 

be completed in 2019 (Wong et al., 2015). The basic target is to link key axial belts to key 

mass transit passengers’ corridor, thus expanding the service range of the LRT system, with a 
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total length of approximately 177 kilometres (Travel China Guide, 2017). Phase one of 

subway line 1 started running in 2017, while the other four lines are expected to operate 

before 2020 (ibid). According to the long-range plan, Guiyang metro will include nine lines 

which will form a complete urban rail transit system, extending a distance of 467 kilometres 

(ibid). This will therefore make Guiyang’s public transport system more interconnected, 

providing more incentive for commuters to make use of services, as opposed to heavy 

reliance upon car use. 

4.2 Beijing 

Beijing, the capital city and therefore the economic and political hub of China, has similarly 

seen a shift in the dominant types of mobility used, from cycling to car use, with the number 

of cars soaring from 494,000 in 2000 to 3.7million in 2010 (Chiu, 2012). Road transport 

alone accounts for 86% of CO₂ emissions and 57% of NOX emissions (Yang et al., 2015). 

This has direct impacts on city dwellers, causing health problems such as asthma and other 

respiratory problems. This shift in transport behaviour is largely due to rising affluence, with 

more people choosing cars as their primary mode of transport due to ease and flexibility. 

However, only the privileged are able to afford car ownership, forcing others to rely upon 

alternative forms of transport, which are often unreliable such as local buses (Lu, 2012). 

Increased government expenditure of 14.1 billion was spent during 1996 to 2003 on road 

infrastructure (Ahmed et al., 2008), resulting in urban sprawl. What is more, walking and 

cycling are not plausible due to Beijing’s congested, unsafe roads (ibid).  

In response to rising congestion, quotas on vehicle registration numbers were issued in 2011 

which work to reduce the number of vehicles dominating the road (Pai and Gupte, 2014). The 

government further acknowledge public transport’s role in reducing air pollution and 

congestion, hence increased investment and promotion of bus and rail services have been 

undertaken. This particularly comes in response to results showing that larger, more 

urbanised cities such as Beijing have the least sustainable transport systems. This can be 

contrasted with less affluent cities, such as Guiyang, which ranked third in comparison to 

Beijing which ranked thirty-third out of thirty-four Chinese cities (Table 1).  

 

 



9484151 
9841531 
 

 

 

 

 

 

 

 

 

 

 

 

4.2.1 Bus Rapid Transit 

Fiscal spending in bus infrastructure, as well as providing low fares at 2 RMB (22p) for the 

subway (Wang and Change, 2015) work to encourage people to make the switch from private 

to public transport (Mao et al., 2012). While buses are more energy efficient than cars, Xie 

(2012) indicates buses are accountable for high emissions due to gasoline being the main fuel 

type used. However, after the 2008 Beijing Olympics, the government mandated natural gas 

as a cleaner fuel in order to lower pollution levels, in their bid to develop a green transport 

system (Pojani and Stead, 2015). Havashi et al., (2004) further documents the use of 

GECAM, a water based diesel that produces less PM, CO and NOX emissions compared to 

standard diesel fuels. The government has also increased the number of ‘clean fuel’ buses, 

which if implemented at a larger scale than at present, will prove to be effective. These 

systems have been made cheaper to facilitate accessibility, thus bus transport is more socially 

sustainable. 

4.2.2 Rail Transit 

Beijing has been praised for its expansion of its rail transit system, with Chiu (2012) 

describing rail transit as the most environmentally friendly transport, reporting an exponential 

Table 1: urban transport efficiency and ranking for thirty-four 

Chinese cities. Source: Wei et al., (2013). 
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rise in the length of lines built and use by population in volume. The shift from road to rail 

transport has therefore resulted in a fall in CO2 emissions, relieving urban pressures both 

socially and environmentally. Having said this, Liu et al., (2015) acknowledge that whilst rail 

transit is effective, the volume of people still using the bus surpasses those using rail transit, 

accounting for 66.6% of public transport journeys in 2010 (ibid). Hence roads continue to be 

congested. Furthermore, Xie (2012) argues that whilst increased rail journeys have significant 

environmental benefits, these are likely to be offset by an increase in car use due to rising 

affluence. Although Beijing’s rail system is presented as a sustainable transportation method, 

discrepancies in its use are revealed, specifically a lack of emphasis of rail use in government 

policy (ibid). This leads to the suggestion that a combination of promoting rail and de-

incentivising car use is needed to improve the sustainability of Beijing’s public transport 

system. 

4.2.3 Future plans 

Increased government investment on transit infrastructure is projected to occur in recent years 

to come (Shi et al., 2011; Deng and Nelson, 2010). As well as this, a shift towards cycling is 

expected to continue to take place (Phillips, 2016). Zhang et al., (2015) discuss the benefits of 

cycling. These include cycling being economically viable due to being relatively inexpensive, 

socially sound due to health benefits associated, as well as environmentally sustainable as no 

emissions are produced. As such, Beijing has directed efforts into implementing wide ranging 

bike-sharing schemes, restoring cycle lanes, as well as introducing rental programmes that 

will make 50,000 bikes available for hire (Zhang et al., 2015). The strategic placing of bike 

parks near bus and subway stations will also encourage people to cycle into the city (Watts, 

2010). This is ultimately considered a largely sustainable strategy which could be used in 

conjunction with other public transport modes to improve sustainability (Banister, 2012).  

5.0 Conclusion 

It is therefore clear to see that China’s transport sector is transitioning towards a more 

sustainable transport system (Jenks and Burton, 1996). This report highlights Beijing’s 

adoption of bus and rail systems which have proved to reduce environmental problems and 

benefit inhabitants, hence is making progress in the city’s attempt to be more sustainable. 

Likewise, Guiyang has invested in bus and rail transit in order to reach full capacity, as well 

as promoting alternative transport modes such as cycling and walking. This is contrasted with 
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Beijing which remains highly congested despite improved public transport networks. Beijing 

is now looking to reduce space currently used by public transport by similarly promoting 

slower modes of transport.  

Yet it can be argued that ambitions remain a lip service due to ineffective implementations 

due to other political agendas ranking higher in importance (Hickman et al., 2013). Thus 

sustainable green urbanism requires strong confidence and financial support from national 

government in conjunction with local authorities if it is to succeed. Guiyang is a good 

example of this, with large government subsidy aiding in achieving the Masterplan for 

sustainable urbanism. Hence it would be wise for other Chinese cities to adopt a similar 

approach.  
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