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Abstract: Addressing traffic problems seems to be the guiding principle of urban transportation policies in developing countries and in particular, China. Many large cities like Beijing and Shanghai have created urban transportation development strategies that focus mainly on combating traffic congestion and modernizing the transportation infrastructure. A variety of transportation strategies have been proposed and some are being implemented, such as expressway expansion, the development of subways and light rail, the magnetic levitation (maglev) system, and bus rapid transit systems. But these supply-oriented transportation development strategies have overlooked the basic transportation modes such as busing, biking, and walking.  These are the modes that the vast majority of travelers, particularly the urban poor, depend on. This paper focuses on assessing the impacts of the supply-oriented urban transportation strategies in China on the accessibility needs of the urban poor.
Introduction

Urban transportation policy in China is mostly driven by addressing traffic problems because traffic congestion has become one of the most serious urban problems in many large Chinese cities. For example, in central Beijing (within the third ring expressway), the average traffic speed was 45km/hour in 1994, 33km/hour in 1995, 20 km/hour in 1996, and 12 km/hour in 2003. On some arterial roads, the speed has dropped to 7 km/hour. During the rush hours, about 20 percent of roads and intersections are in total gridlock and the traffic speed is less than 5 km/hour [1]. The average speed of buses in major central cities has dropped from 30-35 km/hour in the 1950s, to 20-25km/hour in the 1970s, 14-20km/hour in the 1980s, to 10-15km/hour in the 1990s [2]. In 2003, the average bus speed was about 9.2 km/hour in Beijing [1], and 10 km/hour in Shanghai in 2004 [3].

These traffic problems, caused mainly by rising resident incomes, rapid urbanization, and the national policy to encourage automobile ownership in order to stimulate economic growth, [4, 5] have created other serious problems that affect urban growth, economic development, and the quality of life of residents. For example, in 2003, more than 40% of commuters in Beijing spent more than an hour to commute to work. Only 5.5% of workers took less than 20 minutes to commute [1]. Traffic also causes grave problems for the urban poor as we will discuss later in the paper.

To address these increasing traffic problems, the Chinese government has focused mainly on increasing the supply of road infrastructure by expanding road systems and developing rapid transit systems like subway, light rail, rapid bus transit, and even the magnetic levitation (Maglev) system. For example, the City of Beijing drafted the “Beijing Transportation Development Framework” in 2004, and the City of Shanghai developed the “Shanghai Metropolitan Transport White Paper” in 2002. Both plans focus mainly on increasing road and rail capacity and improving transportation infrastructure. By adopting this supply-based, capacity building transportation development strategy, the cities wish to alleviate traffic congestion and modernize the urban road infrastructure. It is this desire to show off the achievement of municipal government by modernizing urban infrastructure that motivates most city governments to build more roads and rapid transit systems. Therefore, modernizing urban infrastructure becomes the de facto guiding principle in most urban transportation plans and development strategies in China. 

As a result, we see the development of expressways, subway, light rail, and rapid bus transit systems consistently at the top of transportation plans in most Chinese cities. At the same time, traditional non-motorized modes and bus systems are always at the bottom of the list in the transportation plans and development strategies. Even worse, walking and biking are discouraged in some cities not only because they are considered to impede automobile traffic flow, but also because they are considered a relic of the past, and derided as inferior transportation modes. The neglect of walking, biking, and busing in transportation planning policies will have severe negative impacts on the accessibility needs of the urban poor, since these non-motorized travel modes and buses are used by the majority of urban residents, particularly the low-income and the urban poor.
The urban poor are a special group of people with very low incomes and very limited mobility. Due to increased urban unemployment and growing numbers of poor farmers migrating to urban areas, the population of this group has risen over the years [6, 7, and 8]. These urban poor rely on non-motorized modes and buses to get around in their daily life, to access work places, medical, and other essential services. Despite a large amount of investment in transportation systems, the accessibility of the urban poor in large Chinese cities has not improved. Walking and biking, the most common modes of transportation for the urban poor have been made even more difficult. In some cities, biking is even prohibited. Furthermore, redevelopment of older portions of the cities forces many residents, often low-income, to move to the suburbs [9]. This movement makes it more difficult or even impossible for low-income residents to commute to work by walking or biking. Big investments in rapid transit systems like subway, light rail, or bus rapid transit can help. But due to the higher fares and spatial locations of the urban poor, these rapid transit systems are often difficult for the urban poor to reach and use. 

This paper intends to analyze the urban transportation strategies and their impacts on the urban poor. It first discusses the definition of the urban poor in China, describes the travel characteristics of the urban poor. It then compares urban transportation development strategies in two large cities, Beijing and Shanghai, and their impacts on the urban poor. Finally, some policy recommendations are made to address the transportation needs of the urban poor.
Who are the Urban Poor in China?

The urban poverty issue in China has long been regarded as unimportant and of no great concern. Until the 1990s, poverty had traditionally been considered strictly a rural problem. Although poverty existed in urban areas, it affected only a small portion of the population and was not considered significant. Research conducted by the World Bank indicated that the urban poor accounted for less than 1% of the urban population, from 1978 to 1990 [10]. Therefore, social policies dealt mainly with helping the rural poor rather than addressing the needs of the urban poor. 

There were very few research reports available to describe the conditions, needs and characteristics of the urban poor in China. It was not until the 1990s the urban poverty issue started gaining the attention of Chinese governments and researchers. But there are still no clear definition and criteria offered by the government, and scholars are still debating on what constitutes the “Urban Poor” [7, 8]. 
To define the urban poor, we have to first define the urban population. Unlike other countries, the urban population in China is not defined as residents living in the urban area, but rather, it is defined as the population who are registered as urban residents (non-rural residents). There are many people who live in urban areas but are not “registered” as urban residents and therefore are not counted within the “urban population.” In China, not everyone can be registered as an urban resident; registration has to be approved by the government. This is the “Hukou” management system to control or limit rural residents migrating to urban areas. On the other hand, some registered urban residents may not necessarily live in urban areas. In 1999, 389 million urban or non-rural residents were counted in the census; 40% were living in the suburban or exurban areas, while 38% were registered rural residents (95.6 million) living in urban areas [6]. The difference between registered urban residents and rural residents is very important in determining the numbers of urban poor. For example, the poverty line for registered urban residents is roughly 1800 Yuan RMB ($218) a year, while for registered rural residents it is 635 Yuan RMB ($77), a difference of three times [6].

Poverty Line and Assistance Line

In principle, the poverty line in China is based on the minimal expenditure needed for a socially acceptable living standard. But the concept of the “socially acceptable living standard” is not accurately defined, and differs from city to city based on different levels of cost of living. In practice, the poverty line is defined as the income needed to buy a specified amount of food plus a few essential nonfood items [6]. In the 1990s, the poverty line was calculated by a number of Chinese institutions including the National Statistical Bureau [11], Ministry of Civil Affairs (MOCA), and the Institute of Forecasting of the Chinese Academy of Science, using different models and criteria. The most commonly used figure for the poverty line in urban areas is between 1700 to 2400 Yuan RMB ($206-$291) per year [6]. 
The purpose of setting up the poverty line is for the government to assist those people and households whose income is below the poverty line. By delineating an assistance line, the government can determine which people and households need assistance. There is a difference between a poverty line and an assistance line. Not all people whose income is below the poverty line can receive government assistance. In 1997, the Chinese Central Government established the urban Minimum Living Standard Scheme (MLSS) to assist the urban poor [11]. The MLSS requires each municipality to determine an income level below which the residents should get financial assistance from the local municipal governments. This income level is called the assistance line. The assistance line is set by local municipal governments based on the local cost of living, the availability of local funds for assistance, or other factors. For example, it might mean that the assistance line is lower than the minimum wage as well as an unemployment severance fee. Urban residents whose incomes fall below the assistance line are qualified for assistance. Because the assistance line is set by local municipal governments and the available funds for assistance from local governments differ greatly, the assistance line varies dramatically from city to city. For example, in September 2000, the assistance line in large cities like Beijing and Shanghai was between 2400 to 3828 Yuan RMB ($291-464) a year per person, but in small cities, it was less than 1320 Yuan RMB ($160) [6]. In 2002, the assistance line for Beijing was 290 Yuan RMB ($35) per month and for Shanghai was 280 Yuan RMB ($34) a month. Table 1 shows the number of persons under the official assistance line in four major cities. 

Table 1  The Number of Persons and Households that Received the Social Assistance Benefit by Select City in 2002.
	Category/City 
	Beijing
	Tianjin
	Shanghai
	Chongqing

	Urban poor (total person)
	119,583
	301,393
	431,557
	718,258

	-- Employed (person)
	13,867
	17,902
	240,480
	48,878

	-- Laid-off (person)
	7,588
	74,345
	
	71,471

	-- Retired (person)
	3,405
	7,010
	
	26,876

	-- Unemployed (person)
	10,752
	82,808
	170,221
	116,322

	-- People without proper identifications * (person)
	5,763
	2,481
	1,724
	23,603

	-- Others (person)
	78,208
	11,6847
	19,132
	43,1108

	Household (household)
	54,491
	115,221
	288,678
	347,857

	Non-rural population (1000 person)
	8,069
	5,411.4
	10,188.1
	7,214.5

	Urban poverty rate (%) 
	1.48%
	5.57%
	4.24%
	9.95%


*: People without personal ID card, residence card or working permit

Sources: China Population Statistical Yearbook 2003 [12], Beijing Statistical Yearbook 2003 [13], Shanghai Statistical Yearbook 2003 [14], Tianjin Statistical Yearbook 2003 [15], Chongqing Statistical Yearbook 2003 [16].
The official number of the urban poor based on the assistance line significantly underestimates the number of persons below the poverty line. Based on a survey in the City of Bengbu conducted by the Minister of Civil Affairs of China, the actual number of people under the poverty line is twice the reported number by the local municipal government [6]. This survey defined three major reasons for the undercount.

First, as mentioned above, the assistance line is determined by the local municipal governments based on the availability of the social assistance funds in each municipal government. There is a tendency for the local governments to arbitrarily lower the poverty line to reduce their own burden of financial assistance. Furthermore, this is compounded by the fact that the number of urban poor is based on reports from lower levels of governmental units rather than on surveys which tend to more accurately represent the number of urban poor. Many households whose income is below the local assistance line were not even aware of the MLSS program and thus did not even ask for assistance. Also, some households that applied for the MLSS program did not get any assistance because of insufficient assistance funds in the local governments.

Second, the official number of the urban poor does not include rural residents who live in urban areas (the so-called mobile residents). Most of these rural residents who live in urban areas have even less income than the qualified urban poor. Based on an analysis by the Asian Bank [6], the poverty rate within the mobile population is about 50-100% higher than the permanent urban residents. 

Third, the urban poor are determined on the basis of whether or not income is below the assistance line. This is misleading because the expenditure required to maintain a minimal living standard or the socially acceptable living standard may be greater than the poverty line determined by income. The urban poor may cope by either lowering the minimal living standard, or by dipping into savings. According to a study by the Asian Bank [6], if the expenditure of acceptable living standard is used to measure the poverty rate, the number of persons who qualify as the urban poor would be 2.5 times higher than the reported rate. In Beijing, that would be about 7.7 times more. Taking into consideration both the expenditure and number of rural residents in the urban areas, the poverty rate would be 11.6% in Beijing and 6 % in Shanghai, which are much higher than the rates shown in Table 1.

Main Causes of Urban Poor

Who are these urban poor and what causes these people to become the urban poor? For the most part, they are laid-off workers, the unemployed, the retired, the working poor, people with disabilities or chronic diseases, and a portion of the rural migrants. The urban poor in China are generally the result of growth in unemployment, “forced” early retirement, as well as the influx of farmers to the urban areas. In a nutshell, lack of jobs is the major cause of the urban poor [7].
Since 1994, a large number of governmental workers have been laid off due to the reorganization of government-owned businesses. For example, between 1996 and 1999, employment in the government-owned businesses has decreased by 27 million jobs, or 25% of the total employment in government-owned businesses. At the same time, job growth in the private sector was unable to absorb these work forces. 

In 2000, the official unemployment rate in urban areas was 3.1%. But this number only includes registered unemployment, and many others are not included in the estimate. Of particular importance are workers that were laid off. When workers are laid-off, they are usually given a very small amount of living expense, but they are not counted as “unemployed.” In 2000, there were 8.6 million laid-off workers in China. In addition, there were other workers at smaller factories forced into early retirement. These people were also not counted in the official unemployment rate. Adding together these laid-off workers, the registered unemployed, and other unemployed, the actual unemployment rate could be as high as 11.5-15% [6, 7, 8]. This great number of unemployed becomes a major source of the urban poor. They have unique travel needs which should be addressed in any urban transportation plans and development strategies.

How Do the Urban Poor Travel and How Much Do They Spend in Traveling?
How do the urban poor travel? Unlike the United States, transportation survey data in China usually do not include questions on socio-economic variables. It is thus difficult to analyze the travel characteristics of the urban poor based on available transportation survey data. However, this information can be derived from other data sources, as well as field observations. Table 2 shows the travel expenditure of low income and very low income residents, who may not necessarily qualify as the true urban poor. Households with low income and lowest income spend less on transportation, compared with the average and other income groups. This is because most low-income residents rely on walking and biking as major travel modes. In fact, the expense of transportation fare by low and very low income households is about 11 Yuan ($1.33) in Beijing and 15 Yuan ($1.82) in Shanghai per month. Bus fare costs one Yuan RMB ($0.12) a ride. What does this mean? If the average person takes two bus trips per day, and if each trip requires 1.88 transfers on average [16], and each transfer costs an additional one Yuan RMB, that person needs to spend 3.76 Yuan RMB ($0.46) a day. The 11 Yuan RMB can only be used to take buses for three days in Beijing. This is a strong indication that the urban poor rely on non-motorized modes in their daily life. 

With an average income of 280-290 Yuan RMB per person per month ($34 -$35), the urban poor cannot easily afford bus fare. Based on the above calculation, the total transportation cost is 3.76 Yuan RMB per day. That would be about 112.8 Yuan RMB ($13.67) a month, which is about 40 percent of the monthly income. This is in fact a conservative number since the average number of daily trips taken in Beijing is about 3.59 per person [17]. This is obviously not affordable.

In fact, the average proportion of the transportation expenditure over discretionary income in Beijing, Shanghai, and the nation as whole has increased steadily over the last few years (Figure 1). But the rate of increase for low-income households is even faster than that of the average households in both Beijing and Shanghai. The urban poor will continue to spend an increasingly greater portion of their monthly income on travel. This trend will continue in the future, which will put even greater pressure on the urban poor. 

At the same time, free or less expensive modes of transportation such as walking and bicycle riding are only suitable for short distance trips, and only when pedestrian and bike paths are available. As cities expand to the fringes, housing and employment opportunities grow further apart. Walking and biking as travel modes become less viable. If biking and walking are not feasible, either due to transportation policy or due to long commuting distance, transportation costs would be much higher. That is the case in the United States.

Table 2   Annual Expenditure of Urban Residents on Transportation, 2002
	Index
	All Cities
	Beijing
	Shanghai

	
	Average
	lowest income
	Low Income
	Average
	Low Income
	Average
	Lowest income
	Low income

	Households Surveyed (Household)
	45317
	4532
	4532
	1000
	100
	500
	50
	50

	Discretionary Income (Yuan RMB)
	7702.8
	2408.6
	3649.16
	12,463.9
	6,057.5
	13,250
	5,791
	7,574

	Total transportation expenditure(Yuan)
	267.24
	52.94
	92.98
	684.5
	490.8
	555
	213
	282

	-- Transport Fare(Yuan)
	146.04
	34.25
	56.68
	300.1
	138.3
	388
	181
	223

	-- fixed costs of purchasing vehicles and/or bicycles (Yuan)
	78.96
	10.51
	19.53
	291.2
	296
	
	
	

	-- others (Yuan)
	42.24
	8.18
	16.77
	93.2
	56.5
	167
	32
	59

	Proportion of the expenditure on transportation to the discretion Income
	4.43%
	2.22%
	2.85%
	5.49%
	8.10%
	4.19%
	3.68%
	3.72%


Sources: Yearbook of China’s Cities 2003 [18], Beijing Statistical Yearbook 2003 [13], Shanghai Statistical Yearbook 2003 [14].
Note:  The lowest and low income is the lowest 10 and 10-20 percent of the income (Beijing combines the two categories into one). 
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Figure 1: The Shift of the Ratio of the Expenditure on Transportation to Discretionary Income Per Capita
Sources: Beijing Statistical Yearbook 2003 [13], Shanghai Statistical Yearbook 2003[14].
In the United States, the working poor are often defined as living below the poverty line ($8500 in 1999 according to the US Census Bureau, or $8000 according to the Bureau of Transportation Statistics [19]). The working poor use less expensive commuting modes such as public transit, walking, and biking more often, and spend much less to commute than higher income workers who typically own more than one vehicle per household. However, in the United States, the working poor spend a significantly greater portion of their income on commuting and travel than any other income group. As income levels rise, the portion of income spent on travel significantly decreases. The working poor spend approximately 9.5% of their income on commuting. Although considerably greater than most other groups by income in the United States, this is still a significantly small income proportion in comparison to that spent by the urban poor in Beijing or Shanghai. 

Table 3  Median Percent of Personal Income Spent on Commuting by Income Group in the United States, 1999.
	Annual Income
	Percent Spent on Commuting

	Less than $8,000
	9.50%

	$8,000 to $14,999
	6.00%

	$15,000 to $21,999
	4.60%

	$22,000 to $29,999
	4.10%

	$30,000 to $44,999
	3.50%

	$45,000 and Higher
	2.20%

	Total Population
	3.90%


Source: U.S. Census Bureau Data from the Survey of Income and Program Participation [19].
Table 4  Median Percent of Personal Income Spent on Commuting in the United States by Income Group and Mode, 1999.

	Annual Income
	Own Vehicle
	Public Transit

	Less than $8,000
	20.50%
	12.80%

	$8,000 to $14,999
	8.00%
	5.70%

	$15,000 to $21,999
	5.60%
	3.90%

	$22,000 to $29,999
	5.10%
	3.00%

	$30,000 to $44,999
	4.20%
	2.20%

	$45,000 and Higher
	2.60%
	1.50%

	Total Population
	4.90%
	3.30%


Source: U.S. Census Bureau Data from the Survey of Income and Program Participation [19].
In summary, the urban poor currently rely heavily on walking and biking as vital transportation means. But as urban areas expand and commuting distances increase, walking and biking will become more difficult. Some urban poor will be forced to take bus or rail, which will put great pressure on poor people’s discretionary income. The urban transportation policy should carefully consider the accessibility needs and the affordability of the urban poor. But how do the policy-makers consider the interests and needs of the urban poor?

Urban Transportation Strategies and Their Impacts on the Urban Poor

Congestion relief and travel time reduction are the key problems facing Chinese cities. In response to these problems, government policies are focused on creating modernized systems to reduce congestion and travel time. But in the decision-making process, not enough consideration is given to the needs of the poor. This section discusses urban transportation strategies in large Chinese cities, particularly Beijing and Shanghai, and their impacts on the urban poor. It starts with a description of the general trends of travel modes in those cities, particularly the trends of walking, biking, and the use of transit. It then discusses the urban transportation strategies by mode, from automobile, to transit, and to non-motorized modes.
Recent Trends of Urban Travel in Chinese Cities

Data in the past two decades show that walking and biking are overwhelmingly important means of travel for many urban residents, but their shares are starting to decline. Public transportation is the next most important travel mode, and its share has remained steady. Private cars are starting to gain importance as a viable commuting mode as ownership increases (see Table 5). 

Table 5  The Modal Split in Selected Large Chinese Cities (percentage)
	City
	Year
	Walk
	Bicycle
	Public Transit
	Commuter bus of employers
	Private automobile
	Taxi
	Motor

cycle
	Other

	Beijing
	2000
	
	38
	27
	23
	9
	
	3

	
	1986
	
	58
	32
	5
	1
	
	4

	Shanghai
	1999
	30.74
	39.01
	15.16
	15.09
	NA
	NA
	NA

	
	1995
	30.11
	41.18
	17.42
	11.29
	NA
	NA
	NA

	
	1986
	41
	31
	24
	4

	Guangzhou
	1998
	41.92
	21.47
	17.09
	1.41
	
	0.72
	10.35
	

	
	1984
	39.1
	34.05
	19.37
	9.61
	0.87
	0.27
	0.37
	

	Nanjing
	2002
	23.23
	43.79
	24.74
	0.95
	0.42
	1.01
	2.85
	3.12

	
	2001
	26.5
	41
	24.4
	3.1
	1
	2.7
	1.3

	
	1999
	23.57
	40.95
	20.95
	5.68
	1.71
	5.24
	1.89

	
	1997
	25.45
	57.91
	8.19
	4.51
	0.92
	2.16
	0.68

	
	1986
	33.1
	44.1
	19.2
	2.5
	0.1
	0.3
	0.7


Sources: Urban Transportation [20], Nanjing Transportation Year Report 2003 [21].
Walking and biking have been the primary means of transportation but their shares have decreased over the years. For example, in 1986, biking accounted for 58% of the share in Beijing without accounting for short distance walking trips. In 2000, walking accounted for 33%, biking 39%, and public transit only 14.4% of the total share in Beijing. Compared to the 1986 data, if short walking trips are not taken into account, biking would account for 38.49%, and transit 26.51%. In Shanghai, walking and biking account for 72% in 1986, but it dropped to 69.75% in 1999. Similarly, in Nanjing, the walking and biking share has dropped from 77.2% in 1986, to 67.02% in 2003, and in Guangzhou, the share has dropped from 73% in 1984 to 63.4% in 1998. Another noticeable change shown in Table 5 is the decreased share of public transportation. In Beijing, the share of public transportation (including bus, rail, and minibus) decreased from 32% in 1986 to 27% in 2000 after adjusting for short distance walking trips [17], despite the investment and expansion of the metro rail system.

There are several reasons for the declining role of the walking and biking share. First, as the city continues to expand outward and travel distances increase, walking and biking become more difficult. Second, some walkers and bikers were lured away by improved transit services in some cities. For example, from 1997 to 1999 in Nanjing, the public transit was improved and the local roads were not very congested. Buses could maintain a reasonable speed and hence attracted many bicycle riders. But overall in China, transit share did not increase, and the increase of transit share in Nanjing may be temporary. In recent years, the roads have become more congested, inhibiting the speed of buses. Many people still find biking is a faster transportation mode to get around. 

In Nanjing, the most remarkable change of the modal split is that residents began to use more public transit after the mid 1990s. The percentage of trips made by public transport increased from 8.19% in 1997 to 24.74% in 2002. Conversely, the walking share fell from 33.1% to 23.23%. On the other hand, the trips made by bicycle maintained the greatest share (more than 40%) among all modes during the past 17 years. Another change occurred in 2002; the private auto was listed as a separate transportation mode for the first time and was no longer aggregated as one of the other modes. In the background of the mode shift over the years in big cities in China, particularly the dramatic increase of car ownership and automobile usage, and corresponding roadway congestion, many cities have developed future transportation strategies that are based on projected future needs. The transportation strategies categorized by modes will be discussed, their impacts on the urban poor will be analyzed, and some countermeasures to serve the interests of the urban poor will be proposed. 
The Development of the Expressway Network and its Impacts on the Urban Poor

Rapid growth of the automobile
The automobile industry has been identified as the leading industry for economic development and employment growth in China. The Central Chinese government encourages automobile ownership and usage by providing car loans. Most municipal governments also encourage automobile ownership. The City of Shanghai is the only one that places limits on the numbers of licenses granted on new cars. This system is similar to one in Singapore. 
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Figure 2  Private automobile ownership in Beijing and Shanghai
Sources: Beijing Statistical Yearbook 2003 [13], and Shanghai Statistical Yearbook 2003 [14].
In addition, the media, the car manufacturers, and the people all consider car ownership the premier symbol of social status. Owning a car has become a dream of most people. With economic growth, the income of some urban residents has also increased, and as a result, private auto ownership has skyrocketed over the last few years (Figure 2). For example, Beijing’s private car has increased from 173,600 in 1996, to 1,280,000 in 2003, an increase of over 7 times.  
Table 6: Private Automobile Ownership from 1996 to 2003 in China, Beijing, and Shanghai.
	City
	Year
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Nation
	Total auto

(10000veh)
	1100.08
	1219.1
	1319.30
	1452.94
	1608.91
	1802.04
	2053.16
	

	
	Private auto

(10000veh)
	289.67
	358.36
	423.65
	533.88
	625.33
	770.78
	968.98
	

	Beijing
	Total auto

(10000veh)
	62.18
	78.43
	89.85
	95.14
	104.11
	114.47
	133.93
	202

	
	Private auto

(10000veh)
	17.36
	29.76
	40.75
	44.74
	49.41
	62.40
	81.08
	128

	Shanghai
	Total auto

(10000veh)
	34.28
	38.34
	38.68
	42.54
	49.19
	55.0
	62.3
	

	
	Private auto

(10000veh)
	0.92
	1.000
	0.92
	2.46
	5.07
	8.72
	14.68
	22.3

	
	Private auto

(10000veh)
	0.77
	1.08
	1.44
	1.91
	2.74
	3.76
	5.14
	8.3


Sources: Beijing Statistical Yearbook 2003 [13], and Shanghai Statistical Yearbook 2003 [14].
The dramatic increase of automobile ownership has placed increasing pressure on urban road systems. Most of the systems were designed before the automobile age and thus are ill prepared and inadequate to meet the demand. As a result, traffic congestion and gridlock have become commonplace. To combat the traffic problem, many cities have decided to expand the road system by developing expressways and major arterial roads, including elevated roadways. 

For example, from 1996 to 2003, the total expenditure in urban transportation infrastructure in Beijing was 116.1 billion Yuan RMB, approximately 5.88% of the city’s GDP [22]. As a result of this vast expenditure, the urban transportation infrastructure has improved significantly:

· Urban roads increased from 3665 km in 1996 to 3786 km in 2003, a 3.3% increase in length; the area of roads increase from 38.07 million square meters to 61.5 million square meters, a 61.5% increase over same time period. This indicates that the major road expansion in urban areas (central city) involves widening existing roadway.

· Roadway in the Beijing metropolitan area experienced a 23.7% increase, from 11,682 km in 1996 to 14,452 km in 2003. The urban expressway increased by 339.5%, from 114 km to 501 km during the same time period [22]. This shows the bias in transportation infrastructure in the development of urban expressways.

In Shanghai, the expenditure in urban infrastructure increased, on average, approximately 40% each year, from 878 million Yuan RMB in 1991, to 9.6 billion Yuan RMB in 1998. As a result, the urban road increased from 4818 km in 1991 to 6678 km in 1998, a 40% increase. The total road area in 1998 was 9763 square km, which is about 2.6 times of that in 1991 [23].

In the future, this road building frenzy in both Beijing and Shanghai will exacerbate, especially stimulated by the Olympics in Beijing in 2008 and the Worlds Fair in Shanghai in 2010. In Beijing, the overall transportation development strategy emphasizes the development of new expressways, particularly in the suburban and exurban areas. The plans include building 390 km of new expressways and 1000 km of new arterial roads, at the cost of about 30 billion Yuan RMB. Inside the urban area, the plan is to build an additional 65 km of expressway and more than 200 km of urban arterial roads. In addition, more plans have been made to build and improve large interchanges [22].
This emphasis on urban expressway and arterial roads will do little to improve the accessibility of the urban poor. In fact, the large scale of road building limits resources to public transportation and non-motorized modes. Since only a very small portion of households are able to afford a car, this biased expenditure in highways and expressways raises the issue of equity: the money used to build more roads does not come from a user fee, but rather, it comes directly from the general municipal funds. Current road building expenditures disproportionately benefit the few auto users, at the expense of non-auto users. Furthermore, the effectiveness of building new roads in order to “build their way out of congestion” is questionable given the experience in other countries of the world.

Strategies of the public transit and their impacts on the poor
Public transit has been considered a priority in Beijing and Shanghai. The major strategy however, is to develop rapid transit systems like metro rail, light rail, or rapid bus transit. Although seen as important, the bus system is not considered as high a priority as the urban rail system. As it shares the right-of-way with automobiles, bikers, and pedestrians, the importance of the bus system has fallen. 

Rapid Transit Systems

Rapid transit systems include metro rail, light rail, bus rapid transit, and the maglev systems. These rapid transit methods are given a much higher priority and are more favored than the bus system because they are seen as symbols of a modern, technologically advanced society. They are also considered to be tangible achievements of politicians. In the 1990s, urban rail systems in several large Chinese cities developed very rapidly. For example, the metro rail system in Beijing increased from 41.6 km in 1996 to 114 km in 2003, a 174% increase. In Shanghai, the urban rail system was initiated in the early 1990s, and as of 1998, included 78.4 km of line.

In the next few years before the Olympic Games, the City of Beijing plans to build about 186 km of urban rail line, and 60 km of rapid bus transit system (RBT). The expenditure in these rapid transit systems will be huge. For example, in 2003, the expenditure in the rail system was 8.45 billion Yuan RMB, or 40.7% of all urban transportation infrastructure expenditure [24]. It sets up a very ambitious goal of raising the transit share from the current 27% to 60%, with the rail and BRT system accounting for 40% of transit ridership.

Spending on the rail system in Shanghai is more significant. In 2002, it accounted for 44.8% of all urban transportation infrastructure expenditure (14.29 billion Yuan RMB) [23]. In 2002, the spending on rail systems was 12.47 billion Yuan RMB (including 5.58 billion Yuan RMB in the Maglev system; the total cost of the Maglev was about 10 billion Yuan RMB), or 56.8% of all transportation expenditure in Shanghai (excluding Maglev, 31.4%) [25]. In the future, Shanghai will invest around 2.5% of its GDP to construct more than 500 km of rail line before 2020. 
The love of rail system has spread to other cities. For example, the City of Nanjing will build a 120 km rail transportation network consisting of subway and light rail within the next 15 years [26].
Based on the experience of Japan, the development of urban rail and rapid bus transit makes sense in a dense urban area with a monocentric land use pattern, as in the case in Beijing and Shanghai. But the benefits to the urban poor are very limited in the short run, and are not clear in the long run because the urban poor simply cannot afford it unless the government provides more transportation assistance. 

In Beijing, the one-way metro rail fare without a transfer costs 3 Yuan RMB. With a transfer, it costs 5 Yuan RMB. Light rail fare is 3 Yuan RMB. A transfer from the metro rail to light rail incurs a separate fare (i.e., 3 Yuan each) [27]. As mentioned before, based on the survey data in Beijing, the average transfer rate is 1.88, the two-way rail trip will cost about 2*5*1.88/2 = 9.40 to 2*6*1.88/2 = 11.28 Yuan RMB. The monthly cost would be between 282 to 338 Yuan RMB, which is close to or exceeds the assistance line of 290 Yuan RMB per month.

Similarly in Shanghai, the fare of the metro rail is based on ride distance; the minimal cost is 2 Yuan RMB for the first 6 km, 3 Yuan for 16 km, after that every 6 km costs an additional 1 Yuan, with the maximum of 6 Yuan for a one way trip [28]. For the light rail, the fare is based on a zonal system with 2 Yuan and 3 Yuan zones [29]. This is significantly more costly than the flat 1 Yuan bus fare. If the bus fare is too high for the urban poor to afford (see analysis above), the rail fare is far beyond the reach of the urban poor.

An extreme example of striving for modernization, speed, and tangible achievement is the development of the world's first commercial magnetic-levitation train. The 30 km long Maglev in Shanghai was first opened to the public on September 30, 2003 and started regular operation in 2004. The Maglev uses a powerful magnetic field to suspend trains millimeters above their rails and propel them at a speed of 430km/h. However, there are a number of technical and operational problems in the design and building of the Maglev system in Shanghai. First, portions of the track were found sinking in mid-April of 2004, which will require more capital expenditures. Second, the Maglev has also suffered from low ridership. Ticket sales have been very slow since its opening. During the first week of regular operation, each train only carried, on average, 73 passengers, much below its capacity of 440. The overall occupancy rate is only about 10%. This led to a fare reduction on April 15th, from 75 Yuan RMB to 50 Yuan RMB one way, and 80 Yuan RMB two way. But even with the price cut, the ridership increase has been marginal [30]. It is expected that the fare will continue to drop in the near future in order to attract more riders. The third problem involves the bad planning of connections with other transit systems. The Maglev is not well-integrated with Shanghai’s other transit systems. The start station is located miles away from the heart of downtown and has poor transfer facilities. All these problems lead to the unsuccessful operation of the Maglev. The high price of the system almost guarantees the exclusion of the urban poor, as well as most middle-income passengers, to use it as a means of daily travel.
Bus System

The bus system has played a moderate role in the urban transportation system despite the spending increase over the years, but its importance may decline in the future. For example, in Beijing, the number of bus lines increased by 42%, from 383 routes in 1996 to 544 in 2003. The number of buses increased from 4781 vehicles in 1996 to 16,634 vehicles in 2003, an increase of 247.9%. But at the same time, transit ridership (including rail) only increased 26.9% from 3.5 million to 4.44 million [31]. 

The future of the bus system is not very optimistic. Some big cities like Shanghai plan to reduce the route length of the bus system from 23,259 km to around 12,500 km, a 46.26% reduction [26]. Many bus routes will also be eliminated, and the system may continue to reduce its share of travel. There are three major reasons. First, due to the ever increasing road congestion, the travel speed of buses has steadily declined. With an average speed of 9 to 10 km per hour, a short-distance rider will shift to bicycles and motorcycles. A bike would be faster and more flexible than the bus. For a long-distance rider, the rail would be a much better option, as it can have significant time savings over the bus. Third, the bus system is a boring and unexciting travel mode for politicians to show off the modern image of their cities and their tangible achievement. Politicians are less likely to have strong incentive to promote or endorse the development of new bus systems in cities.

This bias against the bus system will have very negative impacts on the urban poor. For them, the bus system is the next best mode to biking for commuting and mobility. Failure to improve the bus system will put the urban poor at an even greater disadvantage.

The Minibus System

The minibus system is similar to a jitney or paratransit system. It is usually operated by private individuals, using small buses or minivans. It is considered an effective supplement to the public transit system, serving mainly the remote suburban areas. It is flexible and can stop at any place along a more or less fixed route to pick up or drop off passengers. The minibus system has been serving cities in China well since the 1980s when the system was introduced. But its fate is different in different cities. 
In many big Chinese cities, such as Beijing, Nanjing, Changsha, and Xi’an, minibuses are stigmatized as an unsophisticated mode of transport, which is not only in conflict with the public transport priority strategies, but also harmful to the images and reputations of the cities. Therefore, minibuses are only allowed to run in suburban areas in Beijing, Nanjing, Changsha, and Xi’An now. In other cities like Shenzheng, Chongqin, the minibus is still used as an important part of the urban paratransit system, while Shanghai and Guangzhou do not have minibus services.

In the future, the minibus will still have its place in the overall public transportation system, especially in the environment of increased low-density development in the suburbs. According to the transportation strategy of Beijing, minibuses are considered a part of the public transit system, but will only be placed in areas where rail transport cannot reach. But in the city of Nanjing, minibuses will continue to be used on all local streets to serve the urban community. If managed well, minibuses may become an effective supplemental mode for buses and rails. 

The fare of the minibus is higher than the regular bus, but it provides service to areas that regular buses do not, at a reasonable price. The pricing structure of minibus service is regulated by the local municipal government. For example, in Beijing, the starting price for a minibus ride within 5 km is 2 Yuan, with an additional 1 Yuan increment for every 4 km. The maximum fare for any ride is 6 Yuan RMB [32]. Some minibus services provide long-distance transport up to 80 km. The 6 Yuan maximum charge is even cheaper than the regular long distance bus fare. This is a service that the urban poor depend on for traveling to areas without regular bus service, particularly to long-distance remote areas.

In summary, development strategies in urban public transportation in big Chinese cities like Beijing and Shanghai focus mainly on the development of rapid transit systems like metro rail, light rail and bus rapid transit systems, while the regular bus system is fated to decline. These strategies will not benefit the urban poor due to the extremely low income of the urban poor unless the government provides more transportation assistance to allow the poor to use these rapid public transit services free of charge or with reduced fare. The minibus provides a necessary supplement to the regular bus services, but measures should be taken to broaden the coverage area. 

Strategies of biking and walking and impacts on the poor 

Despite the fact that the vast amount of urban commuters depend on biking and walking, their roles in the overall urban strategies are not given enough attention in most, if not all, urban transportation development strategies. These two transportation modes have been considered secondary and unexciting, and some may even consider them to be backward and incompatible with the image of progressive modernization. But to the urban poor, biking and walking have been and will continue to be important means of their daily trips.
It is generally believed that biking is the most preferred method of transportation for short distance trips, especially in congested urban areas. It is clean, convenient, economical, flexible, and healthy. It contributes to about 30% to 50% of all trips in large Chinese cities and only occupies a small part of the road system. Bicycle ownership is almost universal for residents in Chinese cities, even for poor families. In 2003, it was reported that the average number of bicycles owned by poor households is 2.3 in Beijing [11], which is even higher than the city average. When public transit becomes unaffordable for the urban poor, bicycles are the most important means of travel.   

Although bicycle riding has many advantages, it is slow and has caused some problems for roadway traffic. Large volumes of bicycle traffic have caused serious problems at street intersections, and bicycles have become a significant source of severe traffic jams. In addition, some planners and governmental officials consider such widespread use of bicycles as incompatible with the ideal image of a modern city. Therefore, some cities started to restrict or even prohibit bicycles on major city roads or in the central city [33]. In Nanjing, Guangzhou, and some other cities, the previously planned bicycle-only lanes and streets were canceled and bikes are currently restricted to sidewalks. As a result, bike riders have to search for new routes and travel longer distances to get to their destinations. This is consistent with many transportation strategies. For example, the cities of Shanghai and Nanjing have set up goals to cut the share of bicycle trips by half to about 20%~25% of total trips [26, 34].
In spite of that, biking continues to be a major transportation mode in Chinese cities, because it is cheap, flexible, and even faster than buses and cars in very congested central cities, particularly during rush hours. For example, in 2001, one year after the rules of restricting bicycle usage on many city roads were enforced, the bicycle trip share increased, and was even higher than in 1999. The data in 2002 also did not show a falling trend of biking in mode share (see Table 5). 
There are, however, some positive signs indicating that some cities are trying to make bicycling a viable transportation mode. For example, in its 2000 transportation strategic plan, Shanghai proposed to build more bike lanes on local streets and on bus-only streets [31]. In addition, more secure bicycle parking facilities will be provided in the city, and more park-and-ride facilities for bikers will be built near public transit stations. Similar planning is also being implemented in Beijing, Nanjing and other big cities. The construction of bike lanes and bike-only streets, secure bike parking and park-and-ride facilities would facilitate the use of bicycles in the city, which will help the urban poor who rely disproportionately on non-automobile travel modes. But overall, bicycle riding is confined and discouraged. 

Just like cycling, pedestrian facilities are lacking in most Chinese cities, and walkers have trouble crossing roads and intersections. In most big cities, high numbers of parked bicycles often encroach on footpaths. In some roads, pedestrians even have to share the right-of-way with bicycle riders. The walking environment has been neglected and has never been fully developed. It has even worsened in recent years despite public calls for the protection of pedestrians. The walking environment is so dangerous to pedestrians that walking across the street can be highly risky.
Table 7   Traffic accidents in Shanghai in 2002.
	
	Total
	Motor Vehicles
	None-motor modes
	Pedestrians and

 Passengers*

	
	
	Automobiles
	Motorcycles
	Tractors
	Others
	Total
	#Bicycle
	

	Number(case)
	46733
	39780
	2138
	97
	221
	3029
	2334
	1378

	Death(person)
	1398
	616
	204
	3
	14
	351
	295
	210

	Injuries(person)
	15585
	9189
	2265
	48
	71
	2765
	2131
	1247

	Losses Converted into cash (10000Yuan)
	29754
	28874.30
	365.1
	56.04
	117.07
	262.73
	200.98
	78.95


Sources: Shanghai Statistics Yearbook 2003 [14].
*: this number includes both pedestrians and bus passengers.

In fact, there is a high rate of crashes involving bicycles and pedestrians as shown in Tables 7 and 8. For example, in Shanghai, of the 1378 deaths caused by traffic crashes, about 36 percent (505 cases) involved bikers and pedestrians (including bus passengers) in 2002 (Table 7). Similarly, in Beijing, 27.7% of deaths were bikers and pedestrians in 2002 (Table 8).

Table 8   Traffic accidents in Beijing in 2002.
	
	Total
	Motor Vehicles
	None-motor modes

	Number(case)
	17645
	15190
	2455

	Injuries (person)
	10424
	8226
	2198

	Death (person)
	1447
	1046
	401


Sources: Beijing Statistics Yearbook 2003 [13].
In addition, pedestrian planning in Chinese cities remains focused on the streets in the downtown, commercial districts or in scenic spots, places where walking is more likely to be viewed as a recreational pursuit rather than a mode of transport. Although some measures, such as constructing road crossing facilities and setting pedestrian facilities in the communities, were mentioned in the transportation strategies of Shanghai, little attention was paid to the ‘pedestrianization’ of urban life [34]. Since walking is not encouraged in big cities in China, and it is less convenient when travel and commuting distances are both increased, its trip share is projected to decrease significantly in the future. 

Many transportation planners and engineers perceive bikers and pedestrians as major contributors to traffic congestion. Often, much of the congestion is caused when rules are disobeyed. There are many issues concerning the enforcement of traffic rules, especially for bikers and pedestrians who traditionally do not follow the rules rigidly. But this is not a reason to abandon or restrict bicycle use.  On the contrary, transportation planners, engineers and policemen should work together to find traffic control solutions and rules that serve bikers and pedestrians better. 
Impacts of suburbanization on the urban poor

Suburbanization has had a serious impact on the mobility of the urban poor in China.  The transition to a socialist market economy in the late 1970s caused major population increases as the rural poor flocked to the cities. The ‘commodification’ of land greatly influenced municipal government development policies and has affected the urban poor in two significant ways.  First, there has been great pressure to redevelop urban core areas, to generate greater revenue by replacing urban poor residences with commercial or high-end residential buildings. This has had a significant impact on existing urban residents who no longer can afford to stay in the core. As an added incentive, the government also provides subsidies to the urban poor to help them move to the suburbs or exurban areas. But many of the urban poor have retained jobs within the core, increasing their commuting times, as well as congestion.

Table 9  Population and Number of Employed Persons by Region in Beijing (in millions)

	 
	Total Population 
	Central Areas
	Near Suburbs
	Exurban Areas
	Rural Counties

	Year
	Total Population
	Total Employment
	Core Population
	Core Employment
	Near Suburban Population
	Near Suburban Employment
	Exurban Population
	Exurban Employment
	Rural Population
	Rural Employment

	1991
	11.157
	4.6854
	2.59
	1.5882
	4.081
	2.2317
	1.041
	0.2715
	3.445
	0.5940

	1996
	11.840
	4.4256
	2.671
	1.4141
	4.573
	2.1831
	1.030
	0.2311
	3.566
	0.5974

	1997
	12.167
	4.3738
	2.691
	1.3649
	4.821
	2.2027
	1.051
	0.2230
	3.604
	0.5832

	1998
	12.234
	4.4988
	2.651
	1.4404
	4.933
	2.2895
	1.665
	0.2904
	2.985
	0.4785

	1999
	12.499
	4.3777
	2.654
	1.4384
	5.146
	2.1815
	2.727
	0.4825
	1.972
	0.2725

	2000
	12.780
	4.2858
	2.663
	1.3396
	5.373
	2.2223
	2.778
	0.3937
	1.966
	0.2767

	2001
	13.666
	4.3605
	2.793
	1.3137
	5.896
	2.2598
	3.580
	0.5932
	1.397
	0.1653

	2002
	14.952
	4.7761
	2.859
	1.1663
	6.589
	2.4950
	4.778
	0.9116
	0.726
	0.1303


Sources: Beijing statistical yearbook 2003 [13]. 

Note：1. The population here includes the permanent residents and the temporary residents.

2. Rural population here refers to the population living in rural counties.
Throughout the 1990s in Beijing, the overall population grew from 11.16 million to 14.95 million (see Table 9 and Figure 3). Although the urban core population increased from 2.6 to 2.9 million, it was marginal compared to the growth in the near suburban and exurban areas and which experienced a 38% and 78% increase in population respectively. In 1999, the exurban population of Beijing surpassed the urban core population, a strong indication of suburbanization. In comparison, between 1991 and 2002, total employment fluctuated, and only increased marginally throughout the entire Beijing area (see Table 9) from 4.7 to 4.8 million, an increase of only 100,000 jobs, an indication of increasing unemployment, a major source of urban poverty.  
The second major impact of suburbanization involves county governments in the periphery of large cities encouraging development in peripheral areas where land prices are inexpensive in order to increase revenue. Most of the development in the periphery has been residential, and much of it has been for the poor. The incoming rural poor are at an even greater disadvantage than the native urban poor, and are often forced to stay in peripheral slums. Combined, these agendas promoted hasty outward expansion while the government failed to address issues concerning the great increases in commuting and congestion. 

Table 9 also shows the distribution of employment by area in Beijing. Employment growth in all areas is slower than the population growth, especially in the urban core. The employment at the core area decreased from 1991 to 2002. Many manufacturing jobs have since moved out to suburbs, creating problems for low-income residents who still reside in the inner city. Unlike the inner city, employment in the suburban areas actually grew from 1991 to 2002. But the employment growth rate is far below the population growth rate. 

[image: image3.emf]Population Change in Beijing, 1991 to 2002. 
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Figure 3  Population Change in Beijing from 1991 to 2002, by location.

Sources: Beijing statistical yearbook 2003 [13].
A major outcome of suburbanization is that as the city size increases, the travel distance and time will inevitably increase. This causes the use of non-motorized travel mode more difficult, or even impossible, which will only make it more difficult for the urban poor to access jobs and other services. 

Conclusions 

The urban poor in China are a growing group and its accessibility needs have been largely neglected over the past few years. Urban transportation development in large Chinese cities like Beijing and Shanghai has focused mainly on the modernization of the transportation infrastructure by building more expressways and major arterial roads, developing rapid transportation systems like metro rail, light rail and more recently rapid bus transit systems. This bias toward automobile and expensive rapid transit systems has brought few benefits to the urban poor, who are too poor to own an automobile, and too poor to even take the bus and rail on a regular basis. 

The urban poor rely mainly on walking and biking to get around, and to a lesser extent, regular bus systems, which have not been given enough attention despite its major role in the overall transportation system. The biking and pedestrian environment is getting more and more risky and dangerous. Some cities have limited or even abandoned the use of bicycles on some city streets, and consider biking as incompatible with the modern city image. From the traffic flow point of view, creating bike-only or pedestrian-only streets may be necessary to limit the conflicts between pedestrians, bicycles, and automobiles. But abandoning the use of bicycles on city streets altogether is definitely a wrong approach to the traffic problem and will put an unnecessarily harsh burden on the urban poor. 

But it should be noted that as the inevitable suburbanization process evolves, travel distances will become too long for walking and biking. Some urban poor will have to use transit to get to work and to other essential services. Based on the current level of income under the poverty line and assistance line, the urban poor simply cannot afford bus fare on a regular basis, let alone a more expensive metro rail or light rail. The government has to give them more transportation assistance to help them use public transportation to get to work and other essential services. Otherwise, the current transportation development strategies and implementations will certainly limit the accessibility of the urban poor. Experience can be drawn from other counties. For instance, the poor in Curitiba, Brazil need only pay at most 6% of their monthly income; anything in excess of 6% and they can take the bus for free [23]. Similar assistance should be established in China as well.

In addition, every planning effort should be made to facilitate inter-modal transfers between the bus and rail, between bicycles and bus and/or rail. A bike-and-ride facility is a great concept to facilitate the bike users to use the public transportation system. A bike-only lane or street is a cost-effective way to move traffic. But special attention should be paid at intersections to avoid or reduce the conflict with automobile traffic. There ought to be safer measures to protect and encourage walking and biking, especially for short distance trips.
Furthermore, bringing jobs to the areas with a concentration of the urban poor, or, conversely, bringing the urban poor closer to the employment centers would help reduce the travel distance and time of the urban poor, and thus reduce reliance on buses and rail systems. 
In a nutshell, biking, walking and regular buses are by far the most popular travel modes of the urban poor. Facilitating them to use these modes rather than limiting these modes would be most cost-effective, requiring only a fraction of the resources required to provide expressways and rapid public transport infrastructure. Transportation planners and governmental officials ought to carefully consider the role of these seemly dull and unexciting transportation modes to meet the special needs of the population that depend on them. 
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