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Abstract:

Urban green spaces could generate a wind spectrum of ecosystem services, among which recreational opportunities and amenities are most appreciated by urban residents. This study explored the recognition of ecosystem services and the pattern and behavior of urban green space use in Guangzhou city. The monetary value of the non-priced benefits was gauged by the contingent valuation method using willingness to pay (WTP) and payment card approaches. A questionnaire gleaned data by face-to-face interviews of 340 respondents in the 18-70 age bracket dwelling in 34 residential street blocks selected by a clustered sampling framework. Precautionary measures were adopted to reduce sampling and survey biases. In general, residents in Guangzhou have a positive attitude towards the current performance of green spaces and the negative impacts from urban green spaces are relatively less important. Respondents’ socioeconomic factors are not significantly associated with their knowledge of ecosystem services generated by green spaces in Guangzhou city. Guangzhou residents actively used urban green spaces, accompanied mainly by family members. Parks were the most popular venues, whereas residential and institutional green spaces served as surrogate parks. Visitation is mainly induced by accessibility, followed by high green coverage and quality of the ambience; small and low-quality sites near homes were shunned. Residents of the compact city harbored pragmatic desires for passive recreation opportunities with subdued expectation for privacy and solitude. They are accustomed to paying entrance fees. Some 97.6% of respondents were willing to pay to use urban green spaces, notably more than other cities, and indicating the importance of salubrious outdoor recreation as a leisure pursuit. Conservative estimate of average WTP was RMB17.40/person/month (US$1.00=RMB8.26), higher than actual entrance-fee payment. WTP was significantly associated with income, and its marginal effect verified by an ordered probit model hinted the treatment of urban green spaces as superior goods. Aggregate monetary value of urban green spaces attained RMB547 million which outstripped annual urban green spaces expenditures by many folds. This study verified the applicability of CVM to valuation of urban green spaces in China with a different socioeconomic, cultural and political background.  The results could help cost-benefit analysis to justify more resources for urban green spaces development and management, with implications on incorporating public opinions in relevant decision-making.
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Recreational opportunities and amenities have been identified as important ecosystem services generated by green spaces within cities (Grey and Deneke, 1986; Miller, 1997; Smardon, 1988; Botkin and Beveridge; 1997; Bolund and Hunhammar, 1999; Lorenzo et al., 2000; Tyrväinen and Miettinen, 2000). Citizens usually highly value their green spaces and in some places they were found to be willing to pay for recreational benefits and amenities (Bolund and Hunhammar, 1999; Tyrväinen and Miettinen, 2000; Tyrväinen, 2001).

The value of recreational opportunities and amenities provided by urban green spaces has been studied by some researchers. McPherson et al. (1999) estimated that the annual value of aesthetics of Modesto’s urban forest is US$1.5 million (US$17 per tree). In a later comparison study of urban trees in two similar cities, Modesto and Santa Monica, California, the annual aesthetic benefit was modified to be valued at US$26/tree and US$65/tree, and the annual aesthetic benefit of municipal forests was estimated as US$2.4 million and US$1.9 million respectively (McPherson and Simpson, 2002). Tyrväinen and Miettinen (2000) reported that the total value of green spaces (only those associated with housing and serving recreational and amenities functions) in Salo, Finland, was about ECU3.84 million (equivalent to about US$4.22 million). 

Quantitative valuation of ecosystem services of recreational opportunities and amenities of urban green spaces is needed as a component for urban land use planning (Tyrväinen, 2001). All the usual methods for valuing non-market benefits may be applied to the recreational and aesthetic values of urban green spaces (Price, 2003; Garrod and Willis, 1999). Although divergent results may be obtained by various methods, an explicit recognition of principal variables and careful applications of valuation results might minimize the uncertainty in valuing processes. One of the suitable methods for the monetary valuation of non-market priced ecosystem services, such as recreational opportunities and aesthetics, is contingent valuation method (CVM), which is the most widely used in valuing environmental assets (Mitchell and Carson, 1989; Bishop et al., 1997; Garrod and Willis, 1999; Nunes et al., 2001; Bateman et al., 2002). Theoretically, the method is applicable to measure the value of recreational opportunities and amenities, based on information collected by asking people’s willingness-to-pay (WTP) for the provision of recreational opportunities and amenities (Garrod and Willis, 1999; Bateman et al., 2002; Price, 2003). In China, however, research using CVM is still in its infancy, owing to the unwillingness of the centralized government to take public opinion into consideration in the decision-making process (Xu et al., 2003).

Cities of China have a growing demand for green spaces, resulting from growth in populations, improvement of quality of life, increased leisure time, and rising environmental awareness and expectation. Unfortunately, the recent rapid pace of urban expansion and redevelopment have eradicated or degraded some existing urban green spaces and failed to preserve natural pockets and corridors in large-scale sprawling into green fields. Past studies about urban green spaces were mainly concerned with either the composition of vegetation (Jim and Liu, 2001a, 2001b; Guan et al., 1999; Zheng, 2001), or the qualitative analysis of some benefits of urban greens spaces (Yang et al., 1989; Wei, 1995; Yang, 1996; Hu and Wang, 1998; Feng et al., 2001). The study on quantification of ecosystem services of recreational opportunities and amenities provided by urban green spaces remains very limited.

The primary objective of this study is to assess the services of recreational opportunities and amenities provided by green spaces within the built-up area of Guangzhou, and to calculate the monetary value of such ecosystem services using CVM. In addition, residents’ knowledge and recognition of ecosystem services generated by urban green spaces, their expectation of green spaces, and their recreation activities and influencing factors would be explored.

1. Analysis of the survey data

1.1 Design of the questionnaire

The design of the questionnaire is crucial to the survey (Cummings et al., 1986; Hoevenagel, 1994; Jakobsson and Dragun, 1996; Bateman et al., 2002), especially in China, which is experiencing a transformation from a centrally planned economy to a market economy. Correspondingly, most citizens are not familiar with a market price that is related to their paying preference. Therefore, an open-ended payment card approach was adopted, which could not only provide direct information for respondents to clarify their willingness-to-pay, but also allowed respondents to express their preference if they were not satisfied with the amount listed in the questionnaire. 
The questionnaire was designed based partly on previous similar studies (e.g. Tyrväinen and Väänänen, 1998; Garrod and Willis, 1999; Lorenzo et al., 2000; Tyrväinen, 2000; Lewan and Söderqvist, 2002) and partly upon comments from experts of Guangzhou Landscape Bureau through personal communication. Briefly, the questionnaire consists of five parts. The first part included the instructions for answering questions, purpose of the study and the definition of two key terms, urban green spaces and recreational activities, which would help respondents to understand subsequent questions. 

A critical step in building public awareness of urban green spaces maintenance is to understand the public’s knowledge and perception of urban green spaces (Lorenzo et al., 2000). Accordingly, the second part identified 25 types of ecosystem services and 9 types of negative impacts related to urban green spaces according to Miller (1997), with several modifications to make the questions more easily understandable by city-dwellers of Guangzhou, such as discarding inappropriate descriptions and adding complementary explanations as well as schemes. The responses to each item were chosen from five ranked answers, namely very important, important, not important, and don’t know/no opinion. Meanwhile, at the end of each group of questions, blanks were left for respondents to solicit open-ended opinions. 

The third part covered general questions concerning respondents’ actual recreational experience and activity, including seven groups of questions that dealt with places for recreation, reasons for choosing the venues, frequency of using the venues, time of conducting recreation, purposes of recreational activities, companions during the recreation events, and money paid for using the place respectively. These questions could help respondents understand for what they were asked to pay.

The fourth part included questions about respondents’ anticipation and their willingness-to-pay for the use of urban green spaces. Firstly, respondents were asked to identify their preference for greening style, as well as their judgments of existing green spaces within Guangzhou in terms of vegetation diversity, percentage of vegetated areas, management of green spaces and landscape design. Then, the respondents were asked to rank three best green spaces which represented their expectation of urban green spaces. Finally, the sum of respondents’ monthly payment for using urban green spaces for recreation and that of their willingness-to-pay (WTP) were specified according their general using habits. The interviewees could select their own monthly maximum willingness-to-pay amount from a payment card or specify an amount in the blank if they were not satisfied with the number listed in the payment card. The exact amount of payment was based on the analysis of city-dweller’s average income per month and average cost of entering into a park of Guangzhou city. Opinions from both experts and citizens were also taken into consideration. Although in the application of payment card method, respondents’ answers may be influenced by the range presented in questionnaire, it is thought to be less burdensome for the respondents (Cummings et al., 1986; Boyle and Bishop, 1988; Mitchell and Carson, 1989; Hoevenagel, 1994; Garrod and Willis, 1999). Especially in a case study of a city in China, where market economy mechanism has not been fully established, the respondents are not used to express their preference for hypothetical transactions. Furthermore, other optional choices of the survey would incur more difficulties for respondents without any previous experience of stating WTP. 
In the last part, questions were set to collect respondents’ socio-economic information, including gender, age group, educational level, residence place and monthly income. The data would help to assess whether the sample of representative of the general population (Garrod and Willis, 1999; Tyrväinen, 2001; Bateman et al., 2002). 

1.2 Sampling and survey methods

A pilot test was conducted before implementing the full-scale survey. The focus group consisted of 6 postgraduate students from Zhongshan University and South China Agriculture University, 2 experts from Guangzhou Landscape Bureau, and 18 residents from a housing block. The purpose of the pilot test was to verify whether the questionnaire was logical and unambiguously worded, and whether it could be correctly understood by respondents. Meanwhile, 6 postgraduate students, who would serve as research assistants in the main survey subsequently, were trained to conduct the pilot test. After the pilot test, several refinements were made to the original questionnaire. 
Four postgraduates from the Department of Geography, Zhongshan University, and two postgraduates from the School of Forestry, South China Agriculture University, were trained as helpers to conduct the questionnaire survey, because their geographical and forestry background could help them to understand the survey objectives and questions, and consequently accurate messages could be conveyed to the interviewees. 

The main survey was conducted from 26 February 2004 to 19 March 2004. A total of 340 respondents were interviewed face-to-face. The sampling population was composed of residents living within the central built-up area of Guangzhou city, with age ranging from 18 to 70. This age bracket was chosen because residents outside this age range usually need not pay for the use of the city’s public infrastructure. A clustered sampling frame was adopted, which was considered convenient and economical for survey of large populations (Jakobsson and Dragun, 1996; Bateman et al., 2002). Firstly, 34 residential blocks were chosen randomly with the help of the Guangzhou Census Office, who kept basic information of all residents within the study area. Then, the respondents in the chosen residential streets were randomly selected and interviewed by survey helpers. Each respondent was provided a gift, which was worth about RMB10, as a token of appreciation for participating in the interview after completing the questionnaire. The rigorous training imparted on the interviewers played a key role in ascertaining the quality and consistency of the survey. They provided assistance when the respondents did not understand the question, and motivated the respondents to finish the questionnaire independently. Although it was a relatively elaborate exercise (Jakobsson and Dragun, 1996; Garrod and Willis, 1999; Bateman et al., 2002), the method had been designed and refined to maximize the validity and reliability of the survey data.

1.3 Response rate and statistical analysis

Face-to-face interview has resulted in a very high response rate, which was above 98%. Five questionnaires were discarded as outliers because the stated willingness-to-pay was too high with respect to their stated income, which was 5% more than their income. The high response rate may be due to the fact that city-dwellers were interested in urban green spaces and, they may seldom have the chance to express their opinions about some public affairs. 

Socioeconomic characteristics involved in the questionnaire included gender, age, education, place of residence, and income. The respondents were almost evenly distributed between male (49.7%) and female (50.3%). About 43.6% of the respondents were within the age bracket of 31-50 years, which was also the most frequent age category. 38.0% and 18.4% of the respondents fall within the age bracket of 18-30 and above 50 years (51-70 years) respectively. About 23.1% of the respondents declared that they have obtained a university or higher degree. In terms of monthly income, the most frequent category was below RMB1000 (43.2%); 40.4% indicated the category of RMB1000-3000; and 16.4% above RMB3000 (Table 1). 

Table 1 Comparison of characteristics of respondents with 2000 census data of Guangzhou
	Variables 
	Categories
	Survey (%)
	Census (%)

	Gender
	Male 
	49.7
	52.08

	
	Female 
	50.3
	47.92

	Age 
	18-30 
	38.0
	33.55

	
	31-50  
	43.6
	44.78

	
	51-70 
	18.4
	21.67

	Education level
	University and higher
	23.1
	12.01

	
	Others 
	76.9
	87.99

	Monthly income (RMB)
	<1000
	43.2
	34.28

	
	1000-3000 
	40.4
	47.94

	
	>3000
	16.4
	17.78


Source: Guangdong Census Office (2002); Guangzhou Statistical Bureau (2001)
The socioeconomic characteristics of the survey respondents were compared to corresponding information from the 2000 census data of Guangzhou city by chi-square analysis (Jakobsson and Dragun, 1996; Lorenzo et al., 2000). The null hypothesis that the survey sample was not significantly different from the total population within the study area was accepted. It can be concluded that the gender, age and monthly income of respondents were not significantly different from those of the general population. However, the educational level of the respondents was significantly different from that of the population. Given that the sample is not significant different from the general Guangzhou population expect in education characteristics, it is considered acceptable to aggregate estimates of willingness to pay from the samples to the studied population (Cummings et al., 1986; Jakobsson and Dragun, 1996; Bateman et al., 2002). 

2. City-dweller’s knowledge and recognition of ecosystem services generated by urban green spaces 

City-dweller’s knowledge and recognition of urban green spaces’ services were explored in the second part of the questionnaire. Respondents were asked to read a list of ecosystem services provided by urban green spaces and some negative impacts of trees and rate the importance of these properties. The degree of recognition of the ecosystem services and negative impacts was measured by a simple ranking exercise. The responses to each item in the survey were ranked with scores as very important (2), important (1), unclear (0), and not important (-1). The relationships between city-dweller’s knowledge of ecosystem services and the socioeconomic variables were analyzed using t-test and one-way ANOVA.

2.1 City-dweller’s knowledge of ecosystem services generated by urban green spaces

The majority of respondents felt that ecosystem services generated by urban green spaces were important, though some were clearly more important than others. The amount of very important and important bids for ecosystem services varied from 96.5% to 47.2% (Table 2).

The ecosystem services ranked as the most important (average score>1.0) were the benefits related to weather amelioration, such as oxygen release, carbon dioxide sequestration, air pollutant absorption, shading, as well as noise abatement, and aesthetic enhancement and places for recreational activities (Table 2). The city-dwellers in Guangzhou seem to pay more attention to air quality, environmental pollution, and recreation. These benefits of green spaces have often been introduced through publicity and public education efforts in many conservation programmes, which made them well known among public. Moreover, the deterioration of air quality and the environmental pollution are current and serious problems in the built-up area of Guangzhou. Therefore, ecosystem services related to the functions of pollution abatement were likely to be appreciated by the residents. Furthermore, the services of aesthetic enhancement and recreation opportunities were also considered important for the reason that city-dwellers had more leisure time to pursue a high quality urban life than before. Finally, as the centre of a subtropical metropolis, sunshine especially in long hot summer could be quite uncomfortable. Consequently, shading of trees was emphasized as one of the most important ecosystem services generated by urban green spaces of Guangzhou. 
Table 2 Importance of ecosystem services (percent of valid respondents)

	Ecosystem services
	Very important
	Important 
	Not important
	Unclear 
	Average score
	Standard deviation

	O2 release
	67.2
	29.3
	2.4
	1.2
	1.61
	0.64

	CO2 sequestration
	51.2
	39.3
	5.4
	4.2
	1.36
	0.80

	Lower air temperature
	28.1
	55.0
	11.5
	5.3
	1.00
	0.89

	Shading 
	40.7
	50.7
	7.7
	0.9
	1.24
	0.82

	Increase relative humidity
	22.6
	51.3
	19.6
	6.5
	0.77
	1.01

	Wind protection
	17.0
	47.2
	31.9
	3.9
	0.49
	1.11

	Air pollutant absorption
	48.7
	41.8
	5.7
	3.9
	1.33
	0.80

	Noise abatement 
	42.6
	40.8
	12.1
	4.4
	1.40
	0.97

	Glare and reflection control
	17.5
	53.0
	23.1
	6.5
	0.65
	1.02

	Traffic control
	12.9
	42.8
	35.3
	9.0
	0.33
	1.09

	Demarcation of green spaces
	7.7
	39.5
	38.0
	14.8
	0.17
	1.03

	Places for recreational activities
	42.9
	49.1
	6.8
	1.2
	1.28
	0.80

	Aesthetic enhancement
	55.8
	38.6
	5.0
	0.6
	1.45
	0.75

	Screening undesirable view
	11.7
	38.1
	43.2
	6.9
	0.18
	1.12

	Economic product value (wood, fruit, etc.)
	8.6
	39.9
	41.7
	9.8
	0.15
	1.07

	Property value increase
	16.4
	46.3
	25.1
	12.2
	0.54
	1.04

	Groundwater recharge
	17.7
	45.8
	19.5
	17.1
	0.62
	0.99

	Waste water management
	19.9
	32.6
	27.3
	20.2
	0.45
	1.10

	Flood abatement
	18.2
	40.8
	26.5
	14.6
	0.51
	1.07

	Soil erosion prevention
	32.3
	44.2
	18.4
	5.0
	0.91
	1.05

	Fire-hazard reduction
	15.7
	34.7
	31.8
	17.8
	0.34
	1.09

	Wildlife habitat
	21.4
	44.8
	26.7
	7.1
	0.61
	1.10

	Species conservation
	19.4
	43.3
	23
	14.3
	0.59
	1.05

	Opportunities to know and contact nature
	27.8
	51.9
	16.4
	3.9
	0.91
	0.98

	Cultural and educational connotation
	24.8
	46.8
	19.9
	8.5
	0.76
	1.04


Note: The average score, 2 = very important; 1 = important; 0 = neither important nor unimportant; -1 = not important

Other important ecosystem services (0.4<average score≤ 1.0) included lower air temperature, opportunities to know and contact nature, soil erosion prevention, increasing relative humidity, cultural and educational connotation, glare and reflection control, groundwater recharge, wildlife habitat, species conservation, property value increase, and flood abatement (Table 2). This group of ecosystem services was less direct or tangible, and usually not that easy to be recognized. However, they were also closely related to urban environment and the quality of urban life. As a result, these ecosystem services provided by urban green spaces within Guangzhou were scored as important by respondents.
The services ranked as the least important (0<average score≤ 0.4) were economic product value, demarcation of green spaces, screening undesirable view, traffic control, and fire-hazard reduction (Table 2). Urban green spaces in Chinese cities, especially those in the central built-up area of Guangzhou, were seldom planted for their economic products, such as timber, fruits, etc. Many urban green spaces were used to demarcate open spaces and/or screen undesirable views, but these green spaces were usually parts of whole landscapes that were more attractive. Therefore, these ecosystem services were easily neglected by visitors. To ordinary city-dwellers, urban green spaces might bring fire hazard because of the combustible organic litters. As a result, these services were ranked as the least important among all ecosystem services. It was noticeable that the service of traffic control was involved in this category, which was easily recognized in the study area, such as the definition of pedestrian and vehicular traffic. Traditionally, traffic was believed to be controlled by traffic signs, for example, traffic lights. Trees and other vegetation in roadsides were used to beautify the views which may otherwise be boring. The results suggest opportunities exist to enhance Guangzhou residents’ understanding and appreciation of urban green spaces.
The high ranking accorded to these ecosystem services might be because educational programmes, publicity, societal attitude, and formal and informal institutions played an effective role in the public’s recognition (Lewan and Söderqvist, 2002). Those ecosystem services that were usually emphasized in various means of educational programmes were more easily recognizable and given more weight. In addition, those ecosystem services that could solve local problems were more appreciated. The services that were closely related to people’s daily life were also highly ranked. Some ecosystem services which were more subtle and less tangible were ranked less important. However, none of the services that were involved in the questionnaire were scored as unimportant. Although there were several respondents who ranked some of the ecosystem services provided by urban green spaces as not important, the average score of every ecosystem service was more than zero (Table 2).

A small proportion of the respondents stated some ecosystem services as unclear. The most unclear service was waste water management. 20.2% of respondents declared that they did not know about or understand it (Table 2). This may be because that in the study area, waste water was usually collected and managed through urban sewage system, and waste water processing system using green spaces was seldom applied and observed. Other services that were ranked as unclear (more than 15%) included fire-hazard reduction and groundwater recharge (Table 2). Similarly, these services were not easily observed in the central built-up area of Guangzhou. The results reflect that there may be a lack of clear understanding of those less readily observable or less tangible ecosystem services (Lewan and Söderqvist, 2002).

These findings showed some differences compared to similar studies conducted in other countries. A study of urban forest in Finland revealed that the benefits related to nature were valued most, the benefit of outdoor activities and exercise were considered to be important, and the benefits attached to climate, such as pollution mitigation and noise abatement were the least important (Tyrviänen, 2001). In addition, another study of residents’ attitudes to the urban forestry program in the city of Mandeville, New Orleans, United States, showed that aesthetic value and shading were ranked as the most important, wildlife habitats, enhance urban climate and increase property value were important, and the benefits related to environment were ranked low, including control of dust matter, wind control, and storm water control (Lorenzo et al, 2000). However, the economic value of urban green spaces was considered unanimously as the least important across these studies. Several factors together contribute to these differences. Firstly, to Chinese people, urban means advanced living condition which is superior to rural areas. Benefits related to nature are usually not thought as important as those direct benefits related to living condition improvement. Secondly, environmental problems are somewhat serious in the study area, which make residents pay more attention to those ecosystem services related to environment amelioration. Finally, the differences of the composition, structure, design, and management of urban green spaces would also influence residents’ recognition of ecosystem services. 

It could be concluded that the generally high priority was given to tangible ecosystem services and intangible ones emphasized in publicity programmes, and also, there was uncertainty regarding the relative importance of different ecosystem service. It might be explained by the statement that people do not necessarily have a fixed set of preferences when they participate in a complicated exercise aiming at value judgement (Gregory et al., 1993; Lewan and Söderqvist, 2002). To achieve a widespread recognition of ecosystem services generated by urban green spaces in public and policy, some knowledge about functions of nature should be included in propaganda, advertising, and formal and informal institutions (Costanza and Folke, 1997; Fraser and Kenney, 2000; Lewan and Söderqvist, 2002).

2.2 Identification of negative effects of urban green spaces

Some 14.8% of the respondents stated clearly that urban green spaces in Guangzhou city had no negative impacts. Moreover, all negative impacts listed in the questionnaire were considered as not important except for liability, with the percentage of “not important” ranging from 73.1% to 43.6% (Table 3). 

According to the average score, the negative impacts of green spaces ranked important were liability and security (average score>0) (Table 3). Partly due to the public ownership of all land in the study area, the citizens did not have the chance to experience the responsibility to participate in any development and maintenance project of urban green spaces (Fraser and Kenney, 2000). Therefore, liability was considered as an important negative impact. In addition, the clustered planting of trees and shrubs, especially those green spaces that were short of effective management, usually induce a sense of insecurity in visitors. Other negative impacts involved in the questionnaire were ranked as not important (average score≤ 0), including keeping out sunshine, obstacles and intruders, litter, attract insects/pests, and management costs. These findings may be attributed to the weather of Guangzhou that in long hot summer the hot direct sunshine is actually an annoying factor, and the shade of green spaces is earnestly desired. Moreover, the dominance of evergreen species (without seasonal falling of leaves and twigs) did not cause a litter problem. Furthermore, most of the residents enjoy the benefits of green spaces. Therefore, urban green spaces were seldom seen as obstacles or intrusion. The finding that management cost was considered as not important might reveal that, on the one hand, the residents of Guangzhou did not care about management cost since it has always been shouldered by the government, and on the other hand, the residents might be willing to pay for the management of urban green spaces. 
Table 3 Importance of negative impacts (percent of valid respondents)

	Negative impacts
	Very important
	Important 
	Not important
	Unclear 
	Average score
	Standard deviation

	Keep out the sunshine
	3.2
	21.0
	73.1
	2.6
	-0.46
	0.93

	Litter (leaves, twigs, etc.)
	2.9
	30.2
	64.9
	1.9
	-0.29
	0.99

	Obstacles and intruders
	4.9
	22.7
	69.1
	3.2
	-0.36
	0.99

	Security (dark)
	9.7
	33.2
	49.7
	7.4
	0.03
	1.10

	Security (burglar access)
	15.3
	37.5
	43.6
	3.6
	0.24
	1.16

	Liability 
	20.0
	48.4
	29.7
	1.9
	0.59
	1.11

	Attract insects/pests
	4.8
	20.3
	53.5
	21.3
	-0.23
	0.93

	Management costs
	7.0
	31.0
	50.8
	11.2
	-0.06
	1.04

	No negative impacts
	14.8
	
	
	
	
	


Studies in different cities showed significant differences on the attitude to the negative impacts brought by urban green spaces. In a study of green spaces in two towns, named Salo and Joensuu, in Finland, the majority of residents, 66% and 46% respectively, felt that urban green spaces caused no negative effects (Tyrviänen, 2001). In comparison, only 14.8% of the respondents stated their opinions as no negative impacts in this study (Table 3). It indicates that urban green spaces are more appreciated in Finland than in the study area. Moreover, it was found that the main negative effects were attraction of anti-social people, security, maintenance costs, shading, litter and falling branches in Finland (Tyrviänen and Väänänen, 1998; Hunter, 2001; Tyrviänen, 2001). It seems that security is a common problem of green spaces among urban areas. Finland is located in a high latitude area, where sunshine is appreciated. Therefore, when there were mature trees near house, shading was considered as one of the negative effects. On the contrary, shading is appreciated due to the direct intense sunshine in Guangzhou. Tree species with litters distributed in house yards was considered a negative effect of green spaces. Usually, there are some distance between green spaces and buildings in Guangzhou. Urban green spaces are constituted of evergreen species. Therefore, litters were not thought as a problem of green spaces in Guangzhou. In another similar study in the city of Mandeville, the negative effects ranked important involved falling limbs, roots clogging sewers, and disease in trees. These findings showed that in different cities, residents would have different opinions on the negative impacts of urban green spaces, which may be due to the differences on the geographical location of the study areas, the composition of urban green spaces, and the maintenance effectiveness.
As a whole, the negative impacts were rated as less important than the ecosystem services provided by urban green spaces. Even the highest scoring of negative impacts (liability) was only 0.59, far less than 1, which represented as “important”, whereas none of the ecosystem services were considered as unimportant. This suggests that most of the residents enjoy the benefits that green spaces generate. Although some problems about green spaces of Guangzhou may be noticed by general public, in people’s minds these negative impacts carry much less weight than ecosystem services. This result is coincident with findings of similar empirical studies of urban green spaces that urban green spaces are seen more as producing multiple benefits than causing negative externalities (e.g. Smardon, 1988; Tyrävinen, 2001). 
2.3 Relationship between residents’ knowledge of urban green spaces and their socioeconomic attributes
The association between city-dwellers’ knowledge of urban green spaces and their basic socioeconomic variables such as gender, age, educational level and income were tested using t-test and one-way ANOVA, where city-dwellers’ knowledge of urban green spaces was defined as 33 (total number of ecosystem services and negative impacts of urban green spaces involved in the study) minus the number of items that the respondents stated as unclear in the questionnaire. The results were listed in Table 4.   

Table 4 Evaluation of the relationship between residents’ knowledge of urban green spaces and their socioeconomic attributes
	
	                 t-statistic 

Value                      Probability
	      ANOVA F-statistic

Value                       Probability

	Sex
	1.9435
	0.0529
	3.7772
	0.0529

	Age
	
	
	0.1893
	0.8276

	Education level
	2.6811
	0.0077
	7.1886
	0.0077

	Monthly income
	
	
	7.4447
	0.0007


All of respondents’ socioeconomic factors considered in the study are not significantly associated with their knowledge of ecosystem services generated by green spaces in Guangzhou city (Table 4). In general, the perception of benefits or negative impacts of urban greens spaces, tangible or not tangible, was not new to the general public of Guangzhou. There were, however, considerable differences in their ranking of individual services and negative impacts and also there was some uncertainty regarding the relative importance of different ecosystem services. This widespread recognition of ecosystem services among residents would undoubtedly help the implementation of urban greening projects.
3 City-dweller’s expectation of urban green spaces
Residents’ attitudes towards the state of green spaces and their expectation of green spaces were estimated. On a scale of 1 to 4 (1 being unclear and 4 being excellent), respondents were asked to rate the overall performance of existing green spaces in Guangzhou. Meanwhile, their expectation on design style of urban green spaces and their most desirable green spaces within study area were explored, which would provide information for future greening programmes.  
3.1 City-dweller’s attitudes towards the condition of green spaces in Guangzhou
In the questionnaire survey, the respondents were asked to express their attitudes towards the state of green spaces concerning the following four aspects: vegetation diversity, percentage of green areas, management of green spaces, and landscape design. 
Table 5 City-dwellers’ attitudes towards the condition of green spaces in Guangzhou (percent of valid respondents)
	The condition of green spaces
	Excellent 
	Good 
	Poor 
	Unclear 

	Vegetation diversity
	19.9
	62.3
	12.5
	5.3

	Percentage of green areas
	13.7
	55.2
	23.0
	8.1

	Management of green spaces
	20.3
	57.0
	15.8
	6.9

	Landscape design
	18.3
	61.1
	14.4
	6.3


Overall, the performance of green spaces in Guangzhou were considered as fairly good, though a small proportion of respondents rated the condition of green spaces as poor (Table 5). The largest number of poor rating was accorded to the percentage of green spaces amounting to 23% of the respondents. This result corresponds to the general shortage of green spaces within the built-up areas of Guangzhou (Yang, 1996; Li, 1999). Some respondents, about 6.7%, explained that they were unclear about the condition of urban green spaces. It might be because some residents were unaware of the quality standards, which made it difficult for them to evaluate the performance of urban green spaces. Another reason might be that some residents hardly use green spaces or there are little green spaces in their residential/working places. It reflects the shortage of green areas within the built-up area of Guangzhou from another point of view.
3.2 City-dweller’s expectation of urban green space design
Vegetation’s appearance as a landscape element is closely related to visitors’ perception. By its appearance, vegetation defines social and private spaces through elementary form, provides a living texture that contrasts with the geometrical regularity of built features (Smardon, 1988; Arnold, 1993; Bradley, 1995; Miller, 1997). The design style reflects in what way and how well these key objectives were fulfilled. Therefore, in the questionnaire, respondents were asked to state their preference for design style of green spaces. 
It is interesting to find that naturalistic/ecological style received highest response rate, 44.7%; whereas both western style and oriental style gained less preferences, with share of respondents being 7.2% and 19.1% respectively (Figure 1). These findings reflect the influences from the mainstream and traditional culture. Naturalism seemed to have highlighted almost every aspect of urban life in the last few years in China. In the design of landscape, it shows great concern for nature processes that shape landscapes as well as the role that landscapes play in these processes, in which the disturbance to nature is kept to the minimum. And it is believed to be helpful to the sustainable development of nature. In contrast, man-made features were reduced gradually in landscape design. Meanwhile, traditional culture continued to be somewhat important. It explained the reason that naturalistic/ecological style and the integration of oriental and western were accorded high priority.
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Figure 1 City-dweller’s expectation on design style of green spaces in Guangzhou
In general, city-dwellers’ appreciation of design style was not significantly associated with their socioeconomic attributes (Table 6). A slight difference revealed among all respondents was that the percent of respondents who appreciated oriental design style increased with age level: the older tended to like oriental design style more, which indicated their preference of tradition. 
Table 6 Percent of respondents’ expectation on design style of green spaces in Guangzhou, by socioeconomic attributes
	Variables 
	Oriental
	Western
	Integration of oriental and western
	Naturalistic/ecological

	Gender 
	
	
	
	

	  Male 
	22.8
	6.6
	30.5
	40.1

	  Female 
	15.8
	7.6
	27.5
	49.1

	Age 
	
	
	
	

	  <30
	12.6
	7.8
	29.3
	50.3

	  30-50
	23.5
	8.4
	29.4
	38.7

	  >50
	26.9
	5.8
	26.9
	40.4

	Educational level
	
	
	
	

	  University and higher
	21.8
	3.8
	30.1
	42.3

	  Others 
	18.5
	8.1
	28.1
	45.4

	Monthly income
	
	
	
	

	  <RMB1000
	21.2
	5.5
	26.7
	46.6

	  RMB1000-3000
	16.8
	7.3
	29.9
	46.0

	  >RMB3000
	20.0
	10.9
	32.7
	36.4


4. City-dweller’s WTP for recreational opportunities and amenities

4.1 Recreational use of urban green spaces

The analysis of the questionnaire survey revealed that parks were preferred places for recreation and amenity enjoy in Guangzhou: 43.7% of the respondents stated that their most often used green spaces were parks and 12.1% of the respondents visited parks frequently (Table 7). Moreover, residential green spaces and institutional green spaces were chosen for recreation by a smaller proportion of the respondents, 22.5% and 18.9% respectively. Small gardens in blocks were less frequently visited than others. This might be due to the fact that gardens were small and usually poorly maintained, but without professional design, and seldom equipped with recreational facilities. When there were no green spaces within respondents’ walking distance (usually 1000 m), they would go to parks or institutional green spaces on weekends. This explained that these two kinds of green spaces were also ranked high for occasional use.
Table 7 Green spaces for recreation (percent of valid respondents)

	Green spaces
	Very often
	Often
	Occasionally

	Parks
	47.3
	12.1
	18.6

	Small gardens in block
	10.0
	10.0
	5.6

	Green places around your residential place
	22.5
	18.0
	7.1

	Nearby institutions with good green spaces
	18.9
	11.2
	10.6


In Guangzhou city, the main reason for using green spaces for recreational activities is accessibility. Some 90.5% of respondents ranked “proximity to residence, work place or school” as a very important or important factor (Figure 2), where proximity meant within walking distance and/or easily reachable by public transportation. Moreover, cleanliness, beautiful views within the parks, tranquility and a lot of green areas were also rated as the most important reasons for choosing recreation places (Figure 2). Meanwhile, birds and wildlife, special meaning, and water body received a distinctively low priority among the respondents. This may be due to the fact that there are a lot of water bodies in Guangzhou and birds and wildlife are hardly observable in green spaces within the built-up area of Guangzhou. Therefore, it can be concluded that increasing distance to green spaces would discourage their daily use as recreation areas (Tyrväinen and Miettinen, 2000), while, more green areas and proper design would attract more people to use them. Another factor that would influence residents’ recreational satisfaction is car parking (Garrod and Willis, 1999). It was not included in the questionnaire because a few residents in the study area own car. Although usually there is no parking place attached to green spaces in urban area of Guangzhou city, it seems not to be an important consideration for recreational choice.
The residents of Guangzhou were highly active in using green spaces: 74.2% of respondents stated visiting an urban green space at least once a week. Moreover, more than half of the respondents (52.1%) used green spaces more often than two to three times per week (Figure 3). Green spaces located within or near residential or working places without charging an entrance fee might increase their use intensity. In addition, the survey results revealed that retired people used green spaces more often than others. This may be attributed to that retired people usually have plenty of leisure time and those who are older than 70 years need not pay any fees. Overall, this pattern of visiting frequency is roughly consistent with the findings of Tyrväinen and Väänänen’s study (1998).

The majority of the respondents (67.8%) asserted they often visited green spaces on weekends (Table 8). Recreational activities were typically conducted in the morning (36.7%) or in the evening (47.9%). Time in the afternoon was avoided because of the relatively high air temperature. In addition, 17.2% of the respondents often visited urban green spaces during weekdays, most of which were retired. If a resident only visited green spaces occasionally, his visits would tend to happen in the morning of weekend. Well-designed landscape and beautiful views, other than accessibility, would be principal motives for choosing green spaces.
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Figure 2 Mean ranking of reasons for using green spaces as recreation places
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Figure 3 Use intensities of green spaces for recreation in Guangzhou

Table 8 Frequency of time and date for recreation (share of respondents, %)

	Time
	Very often 
	Often 
	Occasionally 

	Time of the day
	In the morning
	21.0
	15.7
	21.9

	
	In the afternoon
	2.7
	7.4
	21.3

	
	In the evening
	22.2
	25.7
	16.0

	Time of the week
	Weekdays
	7.7
	9.5
	19.5

	
	Weekends 
	31.1
	36.7
	18.0


The respondents were also asked to explain their purposes of using urban green spaces. A majority of the respondents stated purposes such as relaxation, quietude, nature appreciation, physical exercise, and aesthetic pleasure (Table 9). In contrast, nature studies, solitude, social contact and privacy were ranked as not important purposes. It suggests that recreation opportunities and amenities are primary ecosystem services that the residents would like to derive from green spaces in Guangzhou.
Table 9 Purposes of visiting green spaces (percent of valid respondents)

	Purposes 
	Very important
	Important 
	Not important 
	Unclear 
	Average score
	Standard deviation

	Physical exercise
	27.4
	43.6
	28.0
	0.9
	0.70
	1.15

	Relaxation 
	52.6
	45.9
	1.5
	0
	1.50
	0.58

	Social contact
	6.0
	28.6
	63.2
	2.2
	-0.22
	1.05

	Nature studies
	5.8
	11.9
	76.8
	5.5
	-0.53
	0.91

	Aesthetic pleasure
	15.4
	53.9
	30.1
	0.6
	0.55
	1.07

	Nature appreciation
	19.9
	53.3
	25.6
	1.3
	0.67
	1.07

	Solitude 
	4.5
	22.0
	71.2
	2.2
	-0.40
	0.97

	Quietude 
	27.6
	49.4
	23.0
	0
	0.81
	1.08

	Privacy 
	12.3
	19.2
	63.1
	4.9
	-0.19
	1.13


Companion during visiting to urban green spaces is suggested to be one of the most significant positive determinants of visitors’ recreational satisfaction (Garrod and Willis, 1999). In Guangzhou, the visitors were often accompanied by their family members or friends (Table 10). 29.6% of the respondents stated that they usually went to green spaces for recreation alone. For those respondents who had children, about 2/3 of them would visit green spaces with their children, and children’s desires might be crucial in venue selection. Neighbours and pets were seldom chosen as companions. The results could be explained by the fact that the relationships between neighbours were getting less close than before in cities, and pet-keeping was not popular among the residents of Guangzhou. 
Table 10 Companion during visiting urban green spaces (share of respondents, %)

	Companion
	Very often 
	Often 
	Occasionally 

	Alone
	12.1
	17.5
	34.0

	With children 
	11.8
	10.7
	15.4

	With other family members
	20.1
	25.4
	21.6

	With friends 
	14.8
	34.0
	21.0

	With neighbours 
	1.2
	5.3
	22.8

	With colleagues
	3.6
	11.8
	21.6

	With pet 
	0.6
	2.4
	12.4


4.2 Willingness-to-pay for recreational opportunities and amenities supplied by     urban green spaces
In Guangzhou, using parks usually need to pay an entrance fee in the range of RMB2-20. Therefore, in the questionnaire survey, the respondents were asked to specify how much they had paid for using green spaces for recreation and amenity enjoyment. This procedure could serve as a clue to help the respondents to clarify the kind of ecosystem services they were willing to pay for. This is essential when the survey respondents are not familiar with any price mechanisms. Taxation, or any other payment systems for the use of public assets, is uncommon in China. Therefore, though there is no specified payment vehicle to be used to pay for the ecosystem services of recreational opportunities and amenities in the questionnaire, it is acceptable for the respondents to adopt the same paying method as what they have used. Any biases potentially caused by unfamiliarity with payment mechanism could be avoided.
Among the questionnaires, 37% of the respondents stated that they need not pay for using green spaces for recreation (Figure 4). Usually these residents used institutional green spaces near their home and or green spaces within their residential places, because neither these places need to pay an entrance fee.  The rest reported that they have paid for using green spaces and the highest stated amount was RMB50 per month. It was the bid of amount of RMB30/month got the lowest share other than the bid of “>RMB30/month” (Figure 4). This result suggested that a notable proportion of residents was willing to pay more for high quality green spaces. 
The second WTP question dealt with using green spaces that the respondent preferred for recreational activities and amenity enjoyment, according to their usual use habits. The majority of the respondents were willing to pay for it (97.6%). Only 2.4% of the respondents stated that the amount of their WTP was zero (Figure 5). The percentage of respondents with WTP is higher than that of other case studies (e.g. Tyrväinen and Väänänen, 1998; Lorenzo et al., 2000; Oguz, 2000; Tyrväinen, 2001), which reflects that traditionally residents in Chinese cities are accustomed to paying for the use of urban green spaces. In the questionnaire survey, the reasons for zero WTP were not included; however, the interviewees were asked to specify their reason if zero WTP was stated. It can be concluded that the main reasons for protest bids included never use any urban green spaces, poor economic situation (low income, unemployment) and the difficulty in expressing their valuations in monetary terms, which were in coincidence with the results of empirical studies (e.g. Tyrväinen and Väänänen, 1998; Tyrväinen, 2001). Compared with the share of zero WTP (37%) that the respondents stated for realistic recreational activities (Figure 4), it was clearly shown that more residents were willing to pay for using green spaces for recreation and amenity enjoyment.

Moreover, the results demonstrated that more respondents were willing to pay more for their recreational activities (Figure 5), even though, there was no significant difference between the share of respondents of every payment bid in these two WTP questions, except for the share of zero WTP.  
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Figure 4 Percent of respondents’ payment for recreation and amenities 
The analyses of the effect of socioeconomic factors on WTP were made using the Eviews software. An ordered probit model (Greene, 2000) was used to estimate the association between respondents’ WTP and their basic socioeconomic variables, such as gender, age, education level and income. The cases with missing data were excluded from the analysis. The results were listed in Table 11. Among all socioeconomic factors involved in the study, only residents’ income level had a significant positive influence on their WTP. It validates the results of this contingent valuation survey, because according to economic theory income and WTP are positively related (Jakobsson and Dragun, 1996). There was a slight, but statistically insignificant, increase in respondents’ WTP with their age level. Moreover, the change from male to female and from more educated to less educated would result in a little decrease in respondents’ WTP. 
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Figure 5 Percent of respondents’ WTP for using urban green spaces for recreation and amenities

Table 11 Ordered Probit Model of WTP and socioeconomic variables

	Variable 
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	Monthly income
	0.368474
	0.085989
	4.285140
	0.0000

	Age
	0.044500
	0.092374
	0.481737
	0.6300

	Gender 
	-0.145361
	0.124092
	-1.171396
	0.2414

	Education level
	-0.112052
	0.132261
	-0.847203
	0.3969

	Limit Points

	LIMIT_1:C(5)
	-0.163721
	0.226395
	-0.723165
	0.4696

	LIMIT_2:C(6)
	0.530930
	0.226060
	2.348619
	0.0188

	LIMIT_3:C(7)
	1.214736
	0.230842
	5.262185
	0.0000

	LIMIT_4:C(8)
	1.782219
	0.240282
	7.417185
	0.0000


The finding that WTP is positively related with income level may suggest that recreational opportunities and amenities of green spaces are still a kind of superior goods, not an essential part of the everyday life in Guangzhou, which means only those with high income level can afford it. Similarly, in a study of residents’ WTP to preserve the community urban forest in the city of Mandeville, New Orleans, Lorenzo et al. (2000) found that the amounts residents were willing to pay were correlated with income level but had no association with age and education level. On the contrary, in Joensuu, Finland, it was found that the level of income did not have an influence on people’s WTP (Tyrväinen and Väänänen, 1998). These studies indicate that urban green spaces are commonly considered as superior goods, sometimes, they might be basic elements of urban life under enough affordability. The same income effect has been found in several valuation studies dealing with nature conservation (Pope III and Jones, 1990). The valuation of urban green spaces or other environmental goods may not produce unambiguous results in all cases whilst urban green spaces are often characterized by different cultures and management systems.

The marginal effect of residents’ income was analyzed using ordered probit model. It was found that when the respondents’ income changed from the first category (<RMB1000/month) to the second category (RMB1000-3000/month), the probability of choosing the payment bid of less than RMB10/month would decrease and the probabilities of other payment bids would increase; when the respondents’ income changed from the second category to the third category (>RMB3000/month), the probability of choosing the payment of less than RMB10/month and that of choosing the payment bid of RMB10/month would decrease and the probabilities of other choices would increase. 

4.3 The value of recreational opportunities and amenities 
The monetary value of ecosystem services of recreational opportunities and amenities provided by green spaces in the built-up area of Guangzhou city can be calculated: the average WTP is multiplied by the number of affected population (age ranging from 18 to 70) within study area, and it is assumed that non-respondents and protests would have a zero WTP (Boyle and Bishop, 1988). A conservative estimate would be calculated through this procedure (Jakobsson and Dragun, 1996; Bateman et al., 2002). Moreover, estimate of value was aggregated over the population of the built-up area of Guangzhou, which may also result in an underestimate of value because people outside the area and non-citizens living within the area may also hold values for using green spaces for recreation and amenity enjoyment. At the time of survey, there were about 3.2 million individuals in the built-up area of Guangzhou, in which about 2.7 million residents fell within the range of 18-70 years old (2000 census). Five per cent trimmed mean WTP of the survey, which was RMB17.14/month/person, was considered as the best estimate of the average WTP of the total population (Carson, 1991; Garrod and Willis, 1999; Bateman et al., 2002). Therefore, annual willingness to pay for ecosystem services of recreational opportunities and amenities generated by green spaces can be calculated to be RMB547.09 million. Here, it is assumed that people would use the green spaces every month. Since no evidence show any difference among residents’ monthly use, the achieved value using monthly payment is considered reasonable. Only this estimated annual value of recreational opportunities and amenities provided by urban green spaces in Guangzhou was about 6 times of the management investment, which was RMB82.7 million in 2000 (Guangzhou Landscape Bureau, 2002). 
5. Discussion and conclusion
5.1 Residents’ high appreciation of urban green spaces

A critical step in building public support for urban greening programmes is to estimate the residents’ knowledge and perception of urban green spaces and the importance the public attaches to them. In this study, the high response rate in questionnaire survey, explicit recognition of benefits and realization of negative impacts of green spaces, and intensive recreational use indicate high appreciation of urban green spaces in Guangzhou. 

In general, residents in Guangzhou have a positive attitude towards the current performance of green spaces and the negative impacts from urban green spaces are relatively less important. Respondents’ socioeconomic factors are not significantly associated with their knowledge of ecosystem services generated by green spaces in Guangzhou city. Although there were considerable differences in their ranking of individual services and negative impacts, it could be concluded that there is a widespread recognition of ecosystem services among residents. These findings were consistent with similar studies in other cities. Urban green spaces are usually seen more as bringing multiple services than causing negative impacts (Tyrväinen and Väänänen, 1998; McPherson et al., 1999; Tyrväinen, 2001). 

Nearly half of the respondents preferred a naturalistic style design of urban green spaces, while 29% of the respondents stated that they liked the style of an integration of western and oriental design. It is not surprising to find that, Baiyun Mountain Park, a representative of naturalistic style of urban green spaces, and Yuexiu Park, a typical area of the integration of western and oriental design style, were singled out as the first and second most desirable green spaces in the built-up area of Guangzhou. The preferences of urban green space landscape may differ among residents and among regions (Serpa and Muhar, 1996; Fraser and Kenney, 2000; Tyrväinen et al., 2003). The results may reflect public preferences and interest up to the limit of the information that they can assimilate and understand about green spaces in Guangzhou. 
The green spaces in the built-up areas of Guangzhou were actively used for recreation and amenity purpose, especially those well-maintained, with beautiful views and within a walking distance, such as parks and institutional grounds near living places. More than half of the respondents visited urban green spaces 2-3 times per week and 74.2% visited a green space at least once a week. The visits were usually happened in the morning and on the weekends. During the visits, the visitors were often accompanied by their family members or friends. Relaxation, quietude, nature appreciation, physical exercise, and aesthetic pleasure were the most typical motives for using urban green spaces.

5.2 Application of CVM
Different approaches have been tried in the valuation of ecosystem services of recreation and amenity, for example, CVM (Morey et al., 1991; Schulze et al., 1983; Tyrväinen and Väänänen, 1998; Tyrväinen, 2001); travel cost method (Willis and Garrod, 1991; McKean et al., 1995; Garrod and Willis, 1997); hedonic pricing method (More et al., 1988; Tyrväinen, 1997; Tyrväinen and Miettinen, 2000); and other stated preference techniques (Garrod and Willis, 1999; Bateman et al., 2002). This is partly a reflection of the need to explore some complex economic problems that underlie development and partly recognition of the pros and cons of various valuation approaches (Price, 1995; Bateman et al., 2002). Concerning the issue taken into this study, CVM, which has been illustrated being one of reliable approaches in the valuation of recreation and amenity, has been explored and found to be applicable in China. 
This is a pioneer application of CVM in empirical studies of China. The monetary value of ecosystem services of recreational opportunities and amenities generated by green spaces within the built-up area of Guangzhou was measured using CVM in this study. There are some concerns about the applicability or indeed relevance of CVM in China, due to institutional and cultural differences between China and western developed countries (Xu et al., 2003). This study demonstrated that carefully designed and pre-tested CVM could be applied in China successfully. A highly educated population and developed skills in standard survey sampling and interviewing techniques provide a sound foundation for CVM studies. Theoretically, CVM can be applied to measure the economic value of many kinds of ecosystem services, especially those non-marketed. However, suitable techniques to minimize potential biases should be taken into consideration (Blamey, 1996). In general, the study demonstrates that CVM is a potentially useful approach for further research on environmental goods, including urban green spaces, in China. 

In CVM, many problems may arise from sampling, questionnaire design, information provided to the respondents, and payment mechanisms (Mitchell and Carson, 1989). Since the Chinese public seem to be unfamiliar with any payment method, future research should focus on determining what acceptable payment mechanisms are suitable for public goods, so that all respondents would receive the same payment vehicle for a given type of public goods.
5.3 Residents’ WTP 
The results clearly reveal that the residents are willing to pay for recreational opportunities and environmental amenities provided by the green spaces within the built-up area of Guangzhou. According to the results from the questionnaire survey, the average WTP is RMB17.14/month/person, and annual aggregate WTP is RMB547.09 million. It represents the estimated value of the ecosystem services of recreational opportunities and amenity enjoyment generated by the green spaces within the built-up area of Guangzhou. Moreover, the results suggest that the residents are willing to pay more than they have paid, based on their ordinary using habits and intensities. This means that travel cost method or entrance fee method may not clearly represent the value of recreational opportunities generated by urban green spaces. Therefore, CVM could be the only suitable method in the valuation of ecosystem services for this study. Furthermore, it has been found that amenity value was often linked to a person’s education, previous experiences with urban green spaces, and his demographic factors (Brunson and Deiter, 1996; Tahvanainen et al., 2001; Tyrväinen et al., 2003). However, in this study it was concluded that only residents’ income had a significant positive influence on their WTP, which also indicates that recreation and amenity enjoyment are superior goods to the people in the Guangzhou.
There are only a few previous studies related to the assessment of recreation and amenity value of urban green spaces. In these studies, different approaches to value ecosystem services of recreational opportunities and amenities have been adopted, including hedonic pricing (Tyrväinen, 1997) and CVM (Tyrväinen and Väänänen, 1998; Tyrväinen, 2001). McPherson et al. (1999) used an additional value captured in the differences in sales prices of properties associated with urban trees to assess the value of aesthetics. The value obtained in this study is distinctly lower than that from other studies. However, it is difficult to compare the results of WTP with those of other studies. Many differences exist between Guangzhou and western cities. Firstly, the characteristics of green spaces within Guangzhou, such as species composition, structure, condition, canopy cover, are significantly different from that of other study areas. Secondly, different cultural background resulted in different attitudes towards ecosystem services generated by urban green spaces. Although overall the respondents have a positive attitude to urban green spaces, westerners seemed to be inclined to enjoy nature features while oriental people preferred the more pragmatic recreational opportunities. Thirdly, different market mechanism would influence residents’ WTP. Finally, residents’ awareness of their affordability may contribute to the difference of WTP. Therefore, more studies about green spaces in Chinese cities are expected to deepen the understanding of residents’ recognition of urban green spaces, their recreation activities and to reach a more reliable valuation of ecosystem services of recreational opportunities and amenities generated by urban green spaces.
5.4 The use of WTP estimate
The general public valuation approach applied in this study provides important insights for sustainable management and policy related to urban green spaces in Chinese cities. The results are useful starting points in including public opinions into the decision-making process concerning the management and conservation of urban green spaces. At present, public preference and opinion has been seldom considered in the process of policy-making in China, although the issue is closely related to individual’s welfare. The estimate of WTP starts from the premise that social values should be based on individual values, which could be considered as consistent with democratic support of policies (Nunes, 2002). The WTP estimate of this case study indicates that residents are willing to shoulder the burden to improve the quantity and quality of urban green spaces for recreational use, which is illustrated by a higher WTP than actual spending for recreation using urban green spaces in the questionnaire. The results might serve to stimulate public awareness of ecosystem services generated by urban green spaces, to identify decisions through cost-benefit analysis, and to justify decisions in urban green space planning and related policy making. 
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