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Abstract 

Streets are an essential element of cities, and their design has a profound impact on their functionality 

to the movement of people and their well-being. This paper investigates preferences for and economic 

values of several street design characteristics, encompassing greenspaces (ground vegetation, trees, 

flowers), and walking and cycling infrastructure. A discrete choice experiment on a single case study 

street in Taipei, Taiwan, has revealed positive preferences for ground vegetation (and a willingness 

to pay – WTP – between $2.8 and $4 per year for a 1% increase in coverage), separated cycling  

infrastructure (with a WTP between $60 and $100 for cycleways separated from traffic), pedestrian 

access to road islands (WTP of $55), and the (reduced) amount of space dedicated to  motor vehicles 

(WTP of $29 to avoid any increase). Flowers were also deemed important, but a mixed picture was 

obtained with respect to preference for street trees. The analysis is exploratory, on a relatively small 

sample of street users, but contributes to the literature on the importance of urban vegetation and 

walking and cycling infrastructure when designing streets and can be used to draw lessons for other 

similarly dense urban areas in the country and wider region. 
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1. Introduction 

Urban ‘beauty’ is an important aspect of city planning and has been found to be one of the 

determinants of economic growth (Carlino and Saiz 2020). Streets represent an essential component 

of public space and an important dimension of urban planning (Mehaffy et al. 2019). They are, in fact, 

the location where an ever increasing urban population (Ritchie and Roser 2019) live and spend most 

of their time (Weber et al. 2014); and the concepts of ‘placemaking’ (Chidambara 2019), ‘place value’, 

and ‘place quality’ (place being represented by buildings, landscapes, spaces, streets, as well as their 

users) are gaining considerable attention in the planning practice (Carmona 2019). There is, however, 

competition for scarce urban land (Salmond et al. 2016) and a consequent conflict among the 

preferences of various categories of direct and indirect users. 

 

1.1 The importance of urban greenspace 

There are different ways to make streets more beautiful, pleasant and safe, and urban vegetation has 

been recognized to be an integral component of street design, with an important role in making cities 

more livable and attractive (Bonthoux et al. 2019). Trees are the most discussed element of urban 

greenspaces, and Salmond et al. (2016) present a useful categorization of their benefits using an 

ecosystem services approach. They distinguish, among others, regulating services (micro-climate, air 

quality and noise regulation, deposition and dispersion, noise attenuation, but also dis-service like 

pollen and emission of biogenic volatile compounds) and cultural services (like recreation, aesthetic 

benefits, cognitive development, place values and social cohesion). The ‘cooling impact’ on the 

microclimate by both trees and urban vegetation is particularly important in tropical or sub-tropical 

urban areas (Shih 2017b, a). Consequently, benefits arising from urban vegetation (and other streets’ 

characteristics) generally have a positive impact on house prices (Liebelt et al., 2019), growth 

(Carlino and Saiz 2020) and well-being (Mouratidis, 2018). 

 

But what value do people attach to urban vegetation? There are some studies that attempted to elicit 

that. For example, Brander and Koetse (2011) reviewed studies looking at the concept of urban ‘open 

space’, which includes parks but also sports fields and agricultural land (but not vegetation along 

streets), while Perino et al. (2014) reviewed UK studies looking at the value of accessible urban 

greenspaces. Efforts have focused on urban forests and parks (for example, Dare et al. 2015; Soto et 

al. 2018), while fewer are those paying their attention to a wider spectrum of urban nature components. 

That is the case of Weber et al. (2014) who looked at roadside vegetation other than trees in Germany, 

and Shackleton et al. (2018), who extended their analysis to private garden and street vegetation in 

South Africa. There are also studies looking at the Asian region. For example, using the i-Tree 
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environmental accounting tool, Wang et al. (2018) elicited the values for a wide range of ecosystem 

services provided by urban trees in China. In a study among students in Manila, Lagbas (2019) found 

positive WTP for the services provided by urban parks, mainly their perceived capability of regulating 

air quality and temperature. WTP for different attributes of urban forests (the type of trees, gradient, 

and type of paving for walking trails) in Seoul were also computed by Hong et al. (2018) using a DCE 

application. Preferences and values for urban forests in Korea, and their potential to reduce the urban 

heat island were also analyzed by Kim et al. (2016). In a hedonic pricing application in Singapore, 

Belcher and Chisom (2018) found that, on average, tropical vegetation had a positive impact on most 

house prices (with a different impact in the case of vegetation with a high conservation value). Finally, 

in an interesting application in Honk Hong, and one very relevant to our approach, Ng et al. (2015) 

looked not only at urban trees but also at other streetscape characteristics, such as the spacing between 

buildings, and the ratio between street width and building heights.   

 

An interesting recent article (Fan et al. 2019) used the Taipei case to discuss sustainable urban 

development by employing two indicators, one measuring compactness, and the other accessibility 

to urban green space.  Accessibility in terms of street connectivity (we further discuss this in the next 

section) is among the highest predictor of visits to Taipei urban parks, in accordance to a recent study 

by Chiang and Li (2019), who also found evidence of decreased stress level among urban  park 

frequent visitors. Mabon and Shih (2018a, b) discussed the role of urban greenspaces in the public 

debate about urban planning, focusing on their mitigation capabilities, and their impact on equity, by 

analysing Taiwanese newspapers’ articles on the subject. In another useful approach, people’s 

preferences for various aspects of urban parks in Taiwan were analysed by Wang et al. (2016). That 

study does not compute WTP figures for the different characteristics of urban greenspaces but 

contains a detailed analysis of the issue and was the one that informed the construction of our 

questionnaire the most.    

 

We have seen above that evidence exists of positive preference towards various types of urban 

greenspaces in different regions of the world. Urban vegetation can also be, in certain contexts, a 

rather controversial subject. Land in dense cities is often scarce, and expensive, and conflicts often 

arise among different uses. Trees, as well as grassland, may be perceived by some as an obstacle to 

new commercial activities, and therefore a hindrance to economic development. This, interestingly, 

was revealed by a recent study in Taipei (Mabon and Shih, 2018a). Also, in other areas of the world, 

mixed results have sometimes been obtained by studies looking at public preferences for urban trees 

in particular (Giergiczny and Kronenberg 2014; Wang et al. 2016) although in some cases possibly 
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motivated by protest or distrust motifs (towards the survey instrument, the policy, or more generally, 

the government, like in Chen and Hua 2015; Lo and Jim 2015). 

 

1.2 Walking and cycling infrastructure as an integral component of street design 

Other elements of street design like sidewalks, traffic islands, cycleways and, in general, the amount 

of space devoted to motorized traffic also have a profound effect on the efficiency, safety  (Kondo et 

al. 2018) quality, and usability of this important part of urban infrastructure (Carmona et al. 2018; 

Creutzig et al. 2020). 

 

Studies giving a more holistic view of urban street environments are rare, and this also applies to 

those looking at the value of walking facilities. A particularly comprehensive and useful example for 

the understanding of the different issues at stake is the recent London-based study by Carmona et al. 

(2018), where the authors used rental prices and occupancy rates as proxies for the value of a series 

of street improvements. Another interesting example, with a more traditional economic valuation 

approach, is an early contingent valuation application in Japan, which found that respondents were 

willing to pay about US $30 per year for an improvement in sidewalks (Yamaguchi and Kawakami, 

2007). In some other cases, walking facilities and other placemaking dimensions were considered by 

studies looking at public transport accessibility (Yannes et al. 2010; Luckey et al. 2018). 

 

Different from the walking case, the provision of cycling facilities (separating cycling from motorized 

traffic) has been extensively analyzed in the literature. Their significant role in improving safety, and 

increasing cycling rates, is well understood (Marqués et al. 2015; Buehler and Dill 2016; Zhang et al. 

2017; Aldred et al. 2017; Skov-Petersen et al. 2017; Frank et al. 2019). Furthermore, strong evidence 

of the link between infrastructure, active travel, and health exist (for example the recent paper by 

Mueller et al. 2018 looking at European cities). A growing number of studies have looked at the Asian 

region. For example, Zhang et al. (2017) looked at the impact of built environment dimensions (like 

land use, length of separated cycling infrastructure) in China, while Li et al. (2012) looked at the 

perceived comfort of separated cycling facilities in the same country. Fewer are the studies 

specifically estimating willingness to pay for cycling infrastructure improvements. Recently, Cantillo 

et al. (2019) studied the willingness to pay for cycleways among students in a Colombian city and 

found that preferences depended especially on the respondents’ current main mode of transport (with 

car and bus users willing to pay more). And, similarly to our study, Laird et al. (2013), and Lanz and 

Provins (2013) elicited the value of both cycling and walking infrastructure in rural Ireland and the 

UK, respectively (their attributes are different from ours and, especially for cycling, they consider 

more the recreational type of trips). The only study we could find on Taiwan, which is of considerable 
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interest, is the recent effort by Chiang and Li (2019). The authors looked at neighborhood 

characteristics such as access to stores, services and recreational facilities, type of walking and 

cycling infrastructure, air pollution, among others, and found these to have a contribution to the 

enhancement of physical activity among the residents. Traffic and related pollution are an issue in 

Taipei (Chen et al. 2019), and better streets can certainly contribute to reducing the dependency on 

cars as the main mode of transport, which has been observed in several cities, including other Asian 

ones (Webb et al. 2018). 

 

We mentioned earlier the recent study by Chiang and Li (2019). The authors identify street 

connectivity (the number of turns necessary to reach the destination) rather than walking distance as 

the main determinant of frequency of visits to urban parks in Taipei. They consider that better street 

conditions (in particular, they point out the case of sidewalks being often blocked by parked motor 

vehicles) could increase accessibility. Finally, cycling infrastructure, has also been considerably 

debated in Taiwan in recent years. The debate has focused on the difficulty for people cycling to mix 

with the high number of motorbikes and mopeds, and sidewalk cycling was recently identified as one 

of the determinants behind a resurgence of cycling in the city but, obviously, also a source conflict 

between people cycling and people walking (Mead 2016). The city administration is planning a 

considerable increase in the network of separated cycleways. These plans were recently recognized 

internationally, as Taipei has for the first time entered the well regarded Copenhagenize Index of The 

Most Bicycle-Friendly Cities of 2019 (Copenhagenize Design Co 2019). 

 

1.3. Justification 

The discussion above has highlighted the importance of streets in general and (the benefits of) their 

design features on people’s wellbeing.  We have seen that urban streets in Taiwan are under-studied 

and that previously, in the country, the discussion about urban vegetation has caused controversies.  

Moreover, Taipei has been recently recognized as having the potential to become a ‘cycling city’, and 

the current provision of cycling infrastructure, as well as walking infrastructure, has also been a 

source of debate. Finally, we have also highlighted the relative scarcity of studies encompassing a 

wide range of street characteristics. 

  

In this paper we apply economic valuation techniques, DCE (discrete choice experiments), to analyze 

people’s preferences, and willingness to pay (WTP), for different elements of street design. We 

collected response data (129 individuals for 774 choice situations) around a street in Taipei, Taiwan,  

which is our case study. While similar studies (although not looking at the same range of street 

components, and not always computing economic values) based on European or Northern American 
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cases exist, less numerous are the instances looking at Asia, and Taiwan in particular. This study is 

exploratory and represents the first attempt to look at the preference and values of a wide range of 

street design characteristics in Taiwan. Providing policymakers, as well as citizens, with some 

evidence about the preferences of the general population for urban greenspaces, as well as other 

important street features, especially in a country where the subject has raised some controversies in 

the past, can, therefore, be a useful addition to the debate. This represents our main contribution to 

the literature. 

 

Being this study the first attempt to elicit values for such a wide range of street characteristics we 

decided to focus on one single location (using, therefore, a ‘case study’ approach) to have a better 

link between infrastructure and its users’ perception and preferences, and therefore reduce cognitive 

burden. This allowed us to extend the range of attributes under consideration. In the choice 

experiment we directly compare the chosen street current situation and potential improvement 

situations. We believe this has also had a role in reducing hypothetical bias. The sample is relatively 

small, but its characteristics make it satisfactory for this exploratory study. We discuss at length the 

choice of the street, the sample, and the limitations of our approach both in the methods and discussion 

sections.   

 

2. Methods and data 

Discrete choice experiments (DCE) are a stated preference technique part of the family of 

environmental valuation methods (see Tinch et al. 2019 for a recent and useful review of their usage). 

They enable researchers to decompose preference, and elicit economic value for, a range of 

dimensions of a good or service. They have also been previously used to analyze similar issues (for 

example, among the studies reviewed above, in Cantillo et al. 2019; Soto et al. 2018; Yamaguchi and 

Kawakami 2007; Lanz and Provins 2013). 

 

DCE assess preferences for goods that are described by their attribute and the levels these attributes 

may take and allow the analyst to test a variety of scenarios and combinations of situations and 

variables not (or not yet) observed and to estimate the way consumers may react to them. Normally, 

the utility for any alternative j is considered as being composed of a systematic component Vj and a 

stochastic error term  , in accordance with the random utility model (McFadden 2001), as follows: 

𝑈𝑗
𝑛 = 𝑉𝑗

𝑛 + 𝜀𝑗
𝑛          (1) 

If we consider 𝑉𝑗
𝑛 = 𝛽𝑋𝑗

𝑛  where  is a vector of parameters to be estimated (which may include 

decision makers and choice alternative characteristics) and that the random errors  are independently 
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and identically Extreme Value Type 1 distributed, we obtain the classic Multinomial Logit model, 

which explains the probability of selecting the alternative j over another alternative i within a finite 

choice set C : 

𝑃𝑗
𝑛 =

exp(μβ′𝑋𝑗
𝑛)

∑ exp(μβ′𝑋𝑖
𝑛)𝑖∈𝐶

         (2) 

In this case, an individual n chooses a street design scenario over another, with this choice based on 

the characteristics of the alternatives that compose the available choice sets (here we consider ground 

cover, tree cover, walking and cycling infrastructure, which are hypothesized to have potential 

influence in determining preferences). The characteristics of the decision maker n may also enter the 

utility function in the vector X to control for population heterogeneity, while  is a scale factor. 

Equation (2) is then estimated with a Multinomial regression.   

 

2.1 The study street 

The study area was Xin Yi Road, Section 4 between DunHua and Guang Fu South Roads (depicted 

in the picture below). 

 

Fig 1: Xin Yi Road, Section 4 – author’s photo. 

In terms of available space, Xin Yi Road is a typical example of streets in the central district of Taipei, 

with an average width (15.72m) in line with others in the city (the average width across the central 

district is 15.74m) (DOT 2018). It was part of the first group of seven main streets where dedicated 
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bus lanes were created in 1996. It carries a considerable amount of vehicular traffic (both private and 

public) (DOT 2020a), as well as pedestrians and cyclists. It lies between the districts of Da’an and 

Xinji, which are among those in Taipei with the least amount of greenspace per capita (and Da’an is 

among those with the highest ‘street’ area) (Chiang and Li 2019). Xin Yi road also lies, without being 

part of it, between two locations with high accessibility for urban greenspaces, as recently identified 

by Fan et al. (2019). Furthermore, field observation and discussion with test respondents identified it 

as one street which has not had the same attention given to other neighboring areas in the city in terms 

of greenspace development and, therefore, allowed us to more easily depict possible improvement 

situations that could be visualized by the respondents. It was chosen as a case study for all these 

reasons. Given its similarity, in terms of its main design, with others in the area, but differences in 

terms of greenspaces and other features, we believe the identified people’s preferences can certainly 

draw lessons for other similar instances both in Taipei and in similar cities across the region. 

 

2.2 Survey design and implementation 

The initial inspiration for our greenspace attributes was the list of urban forest dimensions in Taiwan 

used by Wang et al. (2016) among which we selected those characteristics that were more relevant to 

a roadside environment. These were variables describing flowers (highly valued by respondents in 

Wang’s study), vegetation ground cover, and tree canopy cover (‘shading’ in Wang’s study). In Fig. 1 

above you can see the current vegetation cover. Flowers are currently present along the street only in 

a limited number of locations, generally on the traffic island (see Fig. A1 in the appendix).    

 

The other street characteristics’ like cycle lanes (cycleways) and pedestrian infrastructure were 

included based on the review of the literature and observation of the study street as well as those in 

the immediate vicinity. The current situation, as seen in Fig.1 above is that of a painted cycle lane on 

the sidewalk, with no physical separation from motorized traffic other than a raised kerb (and 

sometimes separated from pedestrians by vegetation, but not along the whole of the street).   

 

Along the study street, pedestrians only had access to sidewalks, while in some other streets in Taipei 

road islands are used as a way to break the space devoted to motor vehicles and provide users with 

small green park-like areas, that often include amenities like benches and pathways. Therefore, an 

attribute explaining the presence and width of road islands was also included, as well as one 

describing potential accessibility for pedestrians to these road islands (pedestrian walkways).  

Currently, in the study street, which is unidirectional, there are four lanes for private traffic, and two 

bidirectional bus lanes.  No changes were proposed to the bus lanes (bus lanes are bidirectional), but 

while test-respondents appeared to favor a redefinition of space with the addition of greenspaces and 
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other facilities, they showed negativity towards the idea of drastically reducing the number of lanes 

devoted to traffic, as these had been recently reduced (from six to four, but without the addition of 

any additional greenspace or road island, despite space). So, we considered an attribute depicting a 

possible increase in the number of car lanes and therefore a return to the recent past situation. Given 

the space available on the road, even a move back to the past situation (with a higher number of lanes 

of reduced width) would have left room to insert some road islands.  The current situation is also 

shown in Figure A1 in the Appendix. All attributes and levels above were discussed with twenty-six 

local people during a pre-test of the questionnaire. An environmental tax was found to be an easier 

and more realistic option than a voluntary donation for the payment vehicle and a brief contingent 

valuation type of survey helped define the different levels of the monetary attributes, with a range 

between NT $500 (New Taiwan Dollars) to NT $5000 in our experiment (at the average exchange 

rate for July 2017, these correspond to approximately US $16 and US $160, respectively (CEIC 

2020)). 

 

The final list of attributes and levels is shown in Table 1 below. 

Table 1. Attributes and levels 

Attribute Levels (current situation in italics) 

Ground cover 1. 10% vegetation (90% paved) 

2. 25% vegetation (75% paved) 

3. 50% vegetation (50% paved) 

Flowers 1. None 

2. Annual 

3. Perennial 

Tree canopy 1. 10% 

2. 25% 

3. 50% 

Road island width 1. less than 1m (barrier only) 

2. between 1m and 2m 

3. More than 3m 

Cycleways 1. On sidewalk (marked lane for cyclists) 

2. On the road in a cycle lane 

3. Protected cycleway on the road 

Pedestrian walkways 1. Roadside only 

2. Roadside + road islands 

Number of traffic lanes (motorized vehicles) 1. 4 

2. 5 

3. 6 

Annual greenspace development tax (NTD) – currently no 

such tax exists 

1. 500 

2. 1000 

3. 2000 

4. 3000 

5. 4000 

6. 5000 
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As explained in section 2.3.1 below, the attributes and levels in Table 1 were combined into choice 

cards using experimental design techniques. Respondents were shown a set of images before those 

cards. These were meant to help them understand what the different attribute levels generally 

described (these images are included in the appendix).  The literature (Shr et al. 2019) discusses the 

potential effect of visual tools on responses, and we acknowledge the type of images we chose may 

have had an impact on the estimation results. 

 

2.3 The questionnaire 

The survey was divided into four different sections. Section 1 included the consent form and a general 

explanation of the study. Section 2 explored respondents’ general attitudes and preferences towards 

urban greenspaces and other aspects of street design. Section 3 contained the discrete choice 

experiments exercise. In Section 4 respondents were asked about some socio-economic 

characteristics. 

 

2.3.1 The choice cards 

Attributes and levels depicted in Table 1 above were combined into a usable number of choice cards 

in accordance with the ‘D-efficiency’ experimental design principle (Bliemer and Rose 2011) using 

the software Ngene. Choice cars contained two ‘unlabeled’ scenarios (simply described as Option A 

and B), as well as a scenario describing the study street current situation. That was described using 

the relevant current levels for each of the attribute (this was also taken into account in the 

experimental design construction, in order to consider the reference effect of having the status quo as 

a scenario in the choice cards). Eighteen choice cards were generated by the above procedure, and a 

locking factor was included in order to produce three different subsets of choice cards. Each 

respondent finally faced six choice cards (taken from one of the three groups, which were distributed 

equally across the sample).   

 

Table 2 shows an example of a choice card faced by the respondents. 

Table 2: Example of a choice card 

Attribute Option A Option B Current situation 

Ground Cover 50% vegetation 50% paved 10% vegetation 90% paved 10% vegetation 90% paved 

Flowers none annual none 

Tree Canopy Cover 10% 25% 10 

Road Islands narrow 1-2m <1m barrier only <1m barrier only 

Cycleways On road with solid divider On road in slow lane On sidewalk in painted lane 

Pedestrian Walkway roadside + road island roadside + bus stop island roadside + bus stop island 

Car Lanes 6 5 4 
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Tax 500 4,000 0 

I prefer:    

As noted above when discussing the attributes, changes from the current situation were proposed to 

be funded by an environmental improvement tax, collected annually and separately from other taxes, 

from residents of Taipei City and New Taipei City. Respondents were reminded to compare the 

possible improvements with the current situation in the study street, as instructed by the choice cards, 

and consider those improvements for that only, in order to maintain a link between their reference 

point and changes in quality. Respondents were reminded, in the survey introduction, that results 

would have been shared with the local administration, to increase the consequentiality of the 

experiment and reduce hypothetical bias. Respondents were also given a set of information prior to 

the experiment, to minimize learning during the completion of the choice cards. Furthermore, each 

choice card was followed by a question that asked those who had selected the status quo in all the 

choice cards shown to them to indicate why they had done so. This was done to identity possible 

protest responses. A further question was added to provide us with further insights into respondents’ 

reactions to the choice cards (Hensher 2010). That asked respondents to state the level of certainty 

(between 1 and 5) of their questions. The mean certainty score was relatively high (3.74, with a 

standard error of 0.015). In only 0.8% of choice cards the score was the lowest (1), in 5.7% of them 

it was 2, while in 28% of cases respondents stated they were nether certain nor uncertain. In the 

remaining 65% of cards respondents were either ‘certain’ (50%) or ‘very certain’ (15%) about their 

choice. Given the relative complexity of our scenarios, such certainty level were considered more 

than satisfactory. In any case, all responses below a threshold (neither certain nor uncertain) were 

analyzed for consistency in the initial phase of data management and, if necessary, removed from the 

dataset2.   

 

2.4 Data collection 

Data was collected in July 2017, with the questionnaire rendered into Traditional Chinese by a 

professional translator. Two local research assistants were hired and trained, and they recruited 

respondents along the study street between 10:00 am and 6:00 pm both on weekdays and during 

weekends. Surveys took about fifteen to twenty minutes to complete. Respondents were drawn from 

those encountered along the street in question with systematic sampling. Generally, about 50% of the 

people who were approached accepted to take part in the questionnaire, and this was especially the 

 
2Twenty-one respondents were eliminated from the initial dataset. These included those who missed some choice cards, 

and those who did not want to reveal any socio-economic characteristics. Other inconsistencies were also used as an 

additional indicator of not properly engaging with the survey. Respondents who stated a very low level of certainty 

in all of their choice cards were also eliminated. Low certainty scores for few choice cards were instead considered 

reasonable for a relative complex experiment like ours. 
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case among younger people. Respondents went through the questionnaire together with the assistants, 

so they could ask for questions or clarifications at any point if needed. 

One-hundred and fifty questionnaires were completed. Several consistency checks were performed, 

using responses to the attitudinal questions, choice cards and post choice cards debrief questions. As 

a result of these 21 questionnaires were eliminated (one was identified as a protest respondent, the 

others had some inconsistencies that made us believe the respondents had not properly understood 

the questionnaire). The final usable sample was composed of 129 respondents. These provided 

responses for a total of 774 choice situations. 

 

2.5 Sample characteristics 

Table 3 shows the sample’s main characteristics. 

Table 3. Sample descriptive statistics 

Socio-economics characteristics 

Age Mean = 32.9  / SD=11.6   Min=18 / Max =66 

 Did not reveal = 22 resps. 

Gender 53% Male / 47% female 

 Did not reveal = 5 resps. 

Education 3% Did not reveal 12% Junior College 

 13% Master’s degree 65% Bachelor’s degree 

 7% High School degree  

Employment 1% Self-employed 1% Retired 

 4% Homemakers 8% Part-time 

 16% Students 68% Full-time 

Annual income US$ 53% <  17678 25%  between 17678 and 59719 

 12% between 59719 and 149052 4% above 149052 

 6% did not reveal  

Travel along the study street 

Frequency of travel 17% a number of times each day 11% at least once everyday 

 15% regularly but not everyday 18% regularly but only a few days per week 

 18% sometimes but not every week 21% from time to time 

Travel method 26% walking 10% bus 

 24% scooter/motorbike 5% cycle 

 19% metro 4% car 

 12% did not reveal  

Work and residence location 

Living in 10% in study street 12% roads off the study street and section 
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 6% study street, other sections 72% elsewhere 

Working in 22% in study street 4% roads off the study street and section 

 12% study street, other sections 49% elsewhere in the city 

Own a property 6% in study street 7% in roads off the study street and section 

 

Data on street users do not exist, so it is not possible to precisely assess how representative the sample 

is. Nevertheless, some data at the local level exist (however, we note that users may well come from 

farther away). The latest data show an average age in the districts of Da’an and Xin of about 39 years 

old, with a prevalence of female (Taipei City Government 2018), and highly educated people among 

the population (Taiwan Government 2012). In terms of the main method of travel along the study 

street, 30% of our sample use active modes (mainly using sidewalks and cycleways), 30% public 

transport (mainly using the bus lanes and the pedestrian facilities), and 30% private motorized 

transport (using the private vehicular lanes and the pedestrian facilities, if ending/beginning their trip 

in the street under consideration). Similarly to other Asian cities, Taipei City is characterized by a 

high number of motorbikes and mopeds, whose number exceeds that of private cars (DOT 2020b). In 

terms of share of daily trips by method, in the core city, public transport accounts for about 40% of 

the trips, private cars for 16%, walking and cycling for about 10%, and motorcycles for 23%, with 

the remaining being taxi trips, with the city government working towards a considerable increase in 

active and public modes (Chang et al. 2019). 

 

2.6 Parameters estimation approach 

The initial stage of any analysis of data from a DCE exercise is the Multinomial Logit model (MNL). 

The MNL has, however, some limitations, notably the Independence of Irrelevant Alternatives (IIA) 

property, the fact that it does not consider the heterogeneity of the respondents, and the fact that it 

cannot take into account that a certain number of observations (choices) are produced by the same 

person (Hensher et al. 2015). For these reasons, the Random Parameters Logit (RPL) (or Mixed Logit) 

is also used here. RPL relaxes a number of the restrictive assumptions of the basic logit configuration, 

allowing the analyst to take into account both observed and unobserved heterogeneity (McFadden 

and Train 2000; Hensher and Greene 2003). The basic RPL does not take the panel nature of a choice 

experiments exercise but that can be easily added and, therefore, we did take into consideration the 

repeated nature of the choices in our dataset (similar to a panel data setting).   

In the results section we show estimates from a simple MNL model and two RPL models (Error 

Component Logit models were also estimated but, overall, they did not outperformed the two 

specifications we used to produce our results). In the first of those all random parameters are set to 
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be normally distributed. In the second, the Tax parameter was constrained to have a one-sided 

triangular distribution (we also attempted beta, skewed normal, and Rayleigh distributions, but those 

did not produce satisfactory results). Restricting the sign of a parameter can also hide some issues 

within the data (although we also show results of the unrestricted case), and researchers have warned 

against the use of a mixture of distributions (Hensher et al. 2015). However, distributions forcing a 

parameter to have a positive or negative sign are advised for the one estimated for the monetary 

attribute (Hess and Train 2017), especially if estimates are used for welfare analysis. The model with 

normal distribution for the tax parameter did perform slightly better, and we show it to analyze the 

preference patterns across our sample. The model with a restriction on the tax parameter is instead 

used to compute WTP figures. Different types of draws (random and Halton), and different amounts 

of them were tried. The models shown in the results section are the ones that performed the best. We 

also attempted a specification with correlated parameters, but that did not produce satisfactory results, 

most likely due to the relatively small size of the sample. Interpreting correlated parameters when 

more than one type of distribution is used can also be problematic (Greene 2012), but we do recognize 

this as a limitation of our approach. 

 

2.7 Willingness to pay figures calculation 

In the simple MNL approach, WTP figures are represented by the ratio of the estimated coefficients 

of a non-monetary attribute to the monetary one. We did so, and also computed 95% confidence 

intervals using the Krinsky and Robb test for non-linear restrictions with 1,000 replications (Krinsky 

and Robb 1986). 

Coefficient ratios can also be used with the RPL model estimates. However, that is the case only when 

both the attribute of interest and the cost coefficient, are non-random. This was not the case in our 

model. Therefore, we produced conditional estimates (and their standard deviations) that are 

individual-specific to each respondent (and relates to their choices, in contrast with the more typical 

unconditional estimates that are at the sample level), and we used them to compute individual WTP 

with the usual ratio of coefficients (Hensher et al. 2015). The mean of these individual measures is 

then presented as the WTP for the sample (the Krinsky and Robb procedure performed above is not 

applicable to this case).    
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3. Results 

 

3.1 Sample attitudes and general preferences towards urban greenspace and other street’s 

characteristics. 

Table 4: Attitudes and general preferences analysis (n=129) 
Statement Mean St. Dev 

1A - Parks in cities are important. 4.508 0.784 

1B - There are enough parks in Taipei City. 2.767 0.988 

1C - There are enough trees in Taipei City. 2.547 1.018 

1D - Greenspace along city roads is important. 4.209 0.907 

1E - I am satisfied with the quality of greenspace along roads in Taipei City. 3.024 0.996 

1F - I am familiar with Xin Yi Road, Section 4. 3.023 1.337 

1G - I am satisfied with the quality of greenspace along Xin Yi Road, Section 4. 2.783 0.943 

2A - Air quality is an important concern for me. 4.690 0.694 

2B - I am satisfied with the air quality in Taipei City. 2.481 1.039 

2C - I am satisfied with the air quality around Xin Yi Road, Section 4. 2.597 1.027 

3A - The UHI and air temperature is an important concern for me. 4.473 0.771 

4A - Shade from trees is important to me. 4.481 0.936 

4B - I am satisfied with the shading provided from trees in Taipei city. 2.822 0.879 

4C - I am satisfied with the shading provided on Xin Yi Road, section4. 2.860 0.925 

5A - Noise levels are an important concern for me. 4.357 0.891 

5B - I am satisfied with noise levels in Taipei City. 2.566 0.883 

5C - I am satisfied with noise levels on Xin Yi Road, section 4. 2.744 0.832 

6A - Global warming is an important issue to me. 4.597 0.755 

6B - I believe trees in cities can play an important role in reducing global warming. 4.512 0.849 

7A - I think stormwater management is an important benefit of urban greenspace. 4.070 1.098 

8A - Biodiversity in the city is important to me. 4.093 1.011 

9A - The aesthetics of the city are important to me. 4.349 0.890 

9B - Taipei City is generally beautiful. 3.117 0.884 

9C - Roads in Taipei City are generally beautiful. 2.836 0.920 

9D - Xin Yi Road, section4 is beautiful. 2.969 0.822 

10A - Psychological benefits of urban greenspace are important. 4.320 0.860 

10B - When passing through Xin Yi Road, Section 4, I feel relaxed by the greenery 3.370 1.022 

11A - Parks and greenspace should be a priority for government spending. 3.844 1.053 

12A - Land in Taipei is expensive. 4.589 0.767 

12B - Greenspace in Taipei takes up too much space. 2.336 0.863 

12C - Greenspace takes up too much space on Xin Yi Road, section 4. 2.323 0.942 

13A - Road traffic for vehicles is a problem in Taipei City. 4.395 0.804 

13B - Bicycle lanes are important. 3.711 1.059 

13C - Cyclists should not be allowed on sidewalks. 3.602 1.206 

13D - More bicycle lanes are needed in Taipei. 3.516 1.136 

13E - Sidewalks are wide enough in Taipei City. 3.148 1.158 

 

The descriptive statistics reported in Table 4 show, generally, a positive preference for parks and 

greenspace along streets, but low satisfaction with the current provision of parks and trees in the city 
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(especially along the study street). Air quality and noise levels are also considered an important issue. 

Respondents also revealed concerns for climate change and biodiversity, as well as for street ‘beauty’ 

in Taipei (especially in the study street). Current traffic levels are not satisfactory, and respondents 

agree that bicycles should not be allowed on sidewalks and that more [separated] bicycle lanes are 

needed in Taipei. Finally, the current sidewalk width is considered somewhat satisfactory.    

 

3.2 Choice cards data analysis 

Table 5: Estimation results - N=774 

 Multinomial Logit Random Parameters 

(Mixed) Logit (Normal 

distribution – preference 

analysis) 

Random Parameters 

(Mixed) Logit (One sided 

triangular distribution – 

welfare analysis) 
Variable Coefficient T-value Coefficient T-value Coefficient T-value 

Ground cover 0.0117 ***4.40 0.0210 ***3.52 0.0180 ***3.51 

Flowersa 0.1041 0.72 0.4273 b1.63 0.2218 1.04 

Tree cover 0.0044 b1.62 0.0057 1.06 0.0041 0.85 

Road island 1-2m -0.2809 *-1.73 -0.3306 -1.19 -0.3483 -1.47 

Road island >2m -0.1765 -1.14 -0.1056 -0.39 -0.1749 -0.77 

Separated cycleway 0.2599 **2.00 0.4462 *1.89 0.3736 *1.89 

Cycle lane along road 0.0195 0.15 -0.1411 -0.59 -0.0483 -0.23 

Peds. on road islands 0.1170 1.24 0.3332 **2.01 0.2601 *1.78 

Car lanes   -0.1231 **-2.08 -0.1841 *-1.80 -0.1855 **-2.01 

Tax      -0.0001 ***-4.69 -0.0003 ***-4.08 0.0002 ***4.94 

Status Quo     -1.6959 ***-5.33 -2.5045 ***-4.79 -2.3438 ***-5.11 

       

SDev Rand. Par.(distr.)       

Ground cover (n)   0.0387 ***5.18 0.0373 ***5.89 

Flowers (n)   1.1027 ***4.24 0.9223 ***3.93 

Tree cover (n)   0.0308 ***4.10 0.0277 ***4.26 

Road island 1-2m (n)   0.7887 ***2.59 0.6292 **2.20 

Separated cycleway (n)   1.1081 ***2.99 0.7663 **2.35 

Cyclelane along road (n)   1.4024 ***4.00 1.1792 ***3.97 

Car lanes (n)   0.4824 ***3.44 0.3749 ***2.72 

Tax (n) \ (constr. trian.)   0.0005 ***5.96 0.0002 ***4.94 

       

Log likelihood -681.008 -626.225  -642.181 

AIC 1384.0 1290.5  1320.4 

Mc Fadden R-Squared 0.052 0.264  0.245 
a The two levels of the flower attribute were merged for a more parsimonious model / * = Significant at 10% level, ** = 5% 

level, *** = 1% level / b = 15% level / c in order to constrain the tax parameter to be negative in a triangular distribution, it was 

multiplied by (- 1) / figures in italics for the RPL model represent parameters that were set as non-random / RPL results 

obtained with 300 Halton replications. Results were obtained with the software Nlogit 5.0. 
 

Table 5 shows that the attribute ground cover was indeed a significant determinant of the probability 

of choice, with the expected positive sign. Flowers was also significant (in the RPL specification), 

although at the lower level of 15%. The attribute describing cycleways was also significant, but only 

for its level ‘Separated cycleways’ (with respect to the current situation of a marked cycle lane on the 

sidewalk). This parameter also displays its expected sign. Car Lanes was also significant, with the 

expected negative sign (indicating a preference towards not reverting the street to its previous 

situation of more than four lanes dedicated to private motorized traffic). The attribute level ‘Road 
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island 1-2m’ was significant in the MNL model, albeit displaying the negative sign (indicating a 

preference for a narrower road island). That was however not significant in the RPL model with all 

parameters normally distributed and only significant at the 15% level on the RPL model with a 

constrained triangular distribution for the tax parameter. The attribute describing the possibility for 

pedestrians to use the road islands was significant in both the RPL specifications. The alternative 

specific constants for the status quo (SQ) was significant, and of negative sign, indicating a preference 

of respondents towards changes with respect to the current situation. Finally, the tax parameter was 

significant in all specifications and had the expected negative sign (positive in the third specification 

because it was multiplied by -1 in order to comply with the requirement of the distribution). The 

remaining parameters were not significant determinants of the probability of choice, and that also 

applies, surprisingly to the variable describing the tree cover along the street (which was only 

significant in the MNL model at the 15% level). However, the significance of the standard deviation 

of the random parameter does suggest heterogeneity with respect to the respondents’ reaction to trees, 

indicating therefore a mixed picture of preferences towards this dimension of street design. 

The remaining parameters, with the exception of ‘Road Island >2m’ and ‘Cycle Lane along road’ are 

also random. We further explored the heterogeneity (in the mean) by inserting socioeconomic and 

attitudinal variables into the RPL applications. Models had difficulties in converging because of the 

relatively few observations and a high number of parameters (socioeconomic variables need to 

interact with attributes’ parameters). Also, some of the sample characteristics had missing values 

because some of the respondents did not wish to reveal some information. However, it does seem that 

the main source of heterogeneity across the sample was residence, affecting in particular the Tax 

parameter, with those living in the study street being less sensitive to the tax parameter (willing to 

pay more to secure the positive changes), while those using active travel mode (walking and cycling) 

seemed to be more sensitive to it. The same category, expectedly, seemed to display their lack of 

preference towards a simple unseparated cycle lane on the road, but preferred the current situation of 

a marked lane on the sidewalk (results from these specifications are available on request). 

3.3.1 Willingness to Pay 

Table 6: Willingness to Pay figures – MNL - (figures converted from NT$ to US$ - 2017 exchange rate (CEIC 

2020)) per annum 
Variable WTP $ Standard error T-Value Confidence Interval 95% 

Ground cover (1% 

increase) 

2.77 

 

1.02 

 

***2.71 

 

0.77 
 

4.77 

 

Separated cycleway 61.58 36.17 *1.70 -9.31 132.46 

Car lanes   -29.17 16.69 *-1.75 -61.88 3.54 
* = Significant at 10% level, ** = 5% level, *** = 1% level 
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Table 6 (where coefficients from the MNL model are used) shows that respondents are willing to pay 

about US $2.8 per annum to secure an increase of 1% in ground cover, and US $61 for a cycleway 

on the road separated from traffic (with respect to the current situation of a painted lane on the 

sidewalk). The third row reports a negative function, that is the WTP respondents expressed for 

avoiding an extra lane dedicated to private motor traffic on the study street (the coefficient for the 

variable Car lanes was negative, as reported in Table 5). All these WTP figures are significant (at 

different levels). However, standard errors figures and confidence intervals are considerably large for 

the WTP functions for cycleways and car lanes. These intervals also fall into negative (positive for 

Car lanes WTP) values, although for relatively small values.   

Table 7: Willingness to Pay figures – RPL Welfare - (figures converted from NTD to US$ - CEIC, 2020) 
Variable Mean Standard deviation 

Ground cover (1% increase) 4.07 10.91 

Separated cycleway 102.89 437.03 

Car lanes   -29.40 83.39 

Peds. on road islands 54.77 86.48 

Table 7 shows WTP mean figures from the RPL model calculated with the method described in 

section 2.7 (and from the coefficients shown in columns 6 and 7 of Table 5 – Welfare Analysis). These 

are similar to the previous ones, in the case of ground cover and car lanes. They do differ more for 

the case of separated cycleways (removing outliers on both sides of the tails we obtained a figure of 

about US $75, which is more similar to the one in Table 6). Importantly, the RPL specification 

produced an additional significant WTP, that explaining pedestrian access to the road islands, for 

which respondents would be willing to pay about US $55 (road islands are currently not accessible 

in the study street, except for those where bus stops are located). However, the four measures have 

considerably large standard deviation figures. This, again, suggests a considerable amount of 

heterogeneity within the sample. In order to further explore heterogeneity, we regressed the individual 

WTP figures with some key socio-economic characteristics. We could not, however, find any of the 

socio-economic characteristics in our possession to be a significant determinant of different WTP 

level for the case of separated cycling infrastructure and car lanes, whereas higher income and 

education, and residence away from the study street were significant determinants of higher WTP 

figures for vegetation ground cover (detailed results are available upon request). Constant parameters 

were highly significant for all specifications, indicating an additional explanation to WTP levels not 

included in the personal information we collected. 

4. Discussion and conclusions 

4.1. Sample and study area 
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In this study, we employ a sample drawn among those encountered along the study street. The 

information shown in Table 3 and discussed in section 2.5 reveals a satisfactorily balanced sample. 

However, being data on the specific users of the street not available, we cannot speculate on whether 

it represents a representative picture of them. If we consider the current modal share in Taipei (see 

section 2.5), pedestrians appear over-represented in our sample, while car drivers are under-

represented (we remind that respondents indicated their main mode along the street, this does not 

exclude that they use other methods at times). The preference (and high willingness to pay) for 

cycleways cannot be explained by a high presence of people cycling in our sample (they only 

represented 4% of it). And, while people using their car along the study street were a minimal part of 

our sample, car lanes are also used by motorbikes and mopeds drivers, which were well represented. 

While we would have certainly liked to have interviewed more of those using their car as their main 

travel method along the street (although there may be some of them among those who did not reveal 

this information), it was more difficult to intercept them than other users (including the motorbikes 

riders, who can more easily park along the street). We believe, nonetheless, that its composition makes 

it a usable and useful sample for this exploratory study. Finally, human-centered approaches to street 

design are gaining popularity (Choi et al. 2016), as it is therefore important to assess the views of 

pedestrians, cyclists as well as people walking to and from public transport terminals, who have a 

more direct experience of street features and spend more time in it. 

 

As discussed earlier, the study street is similar to others in the city in terms of main design 

characteristics. Focusing on one street was part of our strategies to reduce the cognitive burden for 

respondents, link the experiments with their current experience and therefore reduce hypothetical bias. 

While some of the preferences may well be location-specific, we believe most of them can apply to 

other similar cases (and could be, in case, adapted to a new situation using benefit-transfer approaches 

(Perino et al. 2014)). Furthermore, Taipei City can be considered a suitable and representative 

example of a highly-dense industrialized Asian city, as recently discussed by Fan et al. (2019), and 

the city, as well as some of its districts have recently been the subject of other studies looking at 

aspects of urban planning, like the link between metro stations and gentrification (Lin and Yang 2019), 

and the potential for MaaS (Mobility as a Service) to reduce private vehicles trips (Chang et al. 2019). 

 

4.2 Respondents’ attitudes 

The analysis of the responses to the attitudinal questions has revealed positive attitudes towards urban 

greenspace (and awareness of its benefit), and adequate walking and cycling facilities. That, therefore, 

supported our decision to consider some of those elements as potential determinants of people’s 

preferences towards urban streets’ characteristics. Importantly for our experiment, responses have 
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also shown a general dissatisfaction with the current situation both in Taipei and along the study street, 

making the improvement situations included in our choice cards more easily visualizable by the 

respondents. 

 

Attitudes were generally in line with those of similar studies in Taiwan, for example that of Wang et 

al. (2016), where respondents also recognized many of the benefits that urban greenspace may bring 

both to people’s wellbeing and the environment. In that study, respondents’ reactions to different trees’ 

characteristics and functions were mixed, while in our study attitudes revealed positive preferences 

for street trees, but a more complex picture emerged from the DCE results.  The dissatisfaction shows 

towards the current walking and cycling infrastructure in the study area can be seen as linked to the 

results of recent studies about accessibility in Taipei (Chiang and Li 2019; Fan et al. 2019). Finally, 

with the notable exception of preference for trees, attitudes were reflected in the DCE results. 

 

4.3 Preferences for greenspace elements and their value 

Findings from the DCE application present evidence of a preference for the amount of ground 

vegetation and, albeit with a lower significance level, the preference of flowers along the street.  

Arguably, a surprising result of our analysis is the lack of significance of the variable describing tree 

cover (which was only significant at the lower 15% level in the MNL specification), indicating 

therefore that trees do not appear to have an impact on people’s preferences. We advance four possible 

explanations for this. First, the presence of heterogeneity. It does seem that preferences for trees do 

vary across our sample. We were not, however, able to locate the source of this heterogeneity. Second, 

the possibility of attribute non-attendance, with respondents ignoring that  attribute (or perhaps 

mixing it with ground cover). Third, as we noted in the introduction, other studies in the past have 

also produced mixed evidence with respect to preferences for tree cover (Giergiczny and Kronenberg 

2014; Chen and Hua 2015; Lo and Jim 2015), sometimes motivated by protest responses. Last but 

certainly not least, a mixed picture regarding preference for trees was also detected by Wang et al. 

(2016) in their study considering different attributes of urban forests in Taiwan. Finally, as noted by 

Mabon and Shih (2018a, b), urban trees have been a controversial subject in Taipei in recent years, 

and more research is certainly needed to further explore this subject in the country. 

 

The most robust WTP figure we obtained is the one for a 1% increase in the ground cover. That was 

approximately US $2.5 per year for the MNL model, and US $4 for the RPL specification. We could 

not find any equivalent finding in the literature, but these figures can be usefully placed next to others 

produced by previous studies in the region, to give elements to understand people’s preferences for 

various aspects of urban vegetation. For example, Hong et al. (2018) found respondents were willing 
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to pay US $11 for a change from coniferous to broad leaves tree forests in urban parks in Seoul. In 

the same city, Koo et al. (2013) computed a willingness to pay of approximately US $3 per visit for 

a park with higher biodiversity. And, in Korea as well, Kim et al. (2016) found that respondents were 

willing to pay between US $57 and US $77 for an increase of 1m2 of urban forests. Finally, a higher 

density of trees along streets in Hong Kong was valued at US $17 (HK $132) per month in the study 

by Ng et al. (2015).   

 

  

4.4. Preferences for street’s infrastructure 

DCE results also identified the sample’s preference for the presence for separated cycling 

infrastructure, the (reduced) amount of space dedicated to the movement of private motorized traffic, 

and the possibility for pedestrians to use road traffic islands (and the consequent changes in their 

design to allow them to do so). 

 

WTP to avoid an increase in the number of lanes devoted to private traffic was elicited at about $30 

in both model specifications. We could not find any comparable figures in the literature. The similarity 

between the WTP for the two models makes us believe the figure is reasonably robust, bearing in 

mind the exploratory nature of the analysis and the relatively small size of the sample. Considerably 

higher was the figure for separated cycling infrastructure (with respect to the current situation of a 

painted lane on the sidewalk). For this, the difference between the two econometric approaches was 

the highest (from US $61 for the MNL, up to US $102 for the RPL, with a figure of about US $75 if 

outliers were removed). This figure can be compared to that obtained in a recent study among 360 

students in a Colombian city, where Cantillo et al. (2019) found a mean WTP of US $0.37 per single 

trip on a cycleway segregated from traffic (ten trips per week over a period of 30 weeks in a year 

would give about US $110). In an earlier study, €0.19 was the WTP per trip for cycling infrastructure 

in Irish rural areas (Laird et al. 2013). In a study looking at a range of environmental amenities in 

three areas in England (these amenities also included open spaces, recreation facilities, street 

cleanliness) respondents were willing to pay up to £4 per km of ‘green routes’ (paths for walking and 

cycling). Therefore, our results are higher, but do not considerably differ from the estimates found 

elsewhere in the literature and with the usual caveats can be considered as reasonable indication of 

the magnitude of welfare changes that could be induced by the identified improvements to the street 

environment for the members of our sample. Finally, our results also show that respondents are 

willing to pay up to US $55 for pedestrians to be able to access road islands, similar to what happens 

in other neighbouring streets. We could not find any comparable figure in the literature, nevertheless, 

being able to use road islands to move along or cross the street at different points can be seen as 
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another determinant of pedestrian accessibility. For example, we have mentioned previously that in 

an earlier study in Japan (Yamaguchi and Kawakami, 2007) respondents were willing to pay about 

US $30 per year for sidewalks improvements. And in a study in the UK (Lanz and Provins 2013), 

people were willing to pay up to about a similar figure (£24) per year for improved public 

pedestrianized spaces. Again, those figures together can give a more precise picture of preferences 

for more efficient and safe walking environments. 

  

 

4.5 Conclusions 

Findings from our analysis in Taipei demonstrate that users do value different elements of street 

design. As recently noted by Chiang and Li (2019), distance is not the only determinant of 

accessibility in Taipei (and the same applies to plenty of other cities), but other street qualities can 

have a considerable impact. Safe, aesthetically pleasant, and functional to the movement of people 

streets can, therefore, play an important role in dense cities.   

 

Competition for space in dense urban areas certainly exists, and it is important for national and local 

planners to understand the way people approach and value the different components of street space. 

Based on our exploratory results, we formulate the following policy recommendations: (1) ground 

vegetation is an important component of street design and should, therefore, be developed, especially 

in those streets lacking it; (2) further research is necessary to better understand how people value the 

presence of trees along the street, and more information about the benefits of trees, as well as their 

possible negative aspects, should be shared with the public; (3) separated cycleways should be an 

integral part of street design, especially in areas with a considerable amount of motorized traffic; (4) 

walking along and across streets should be made as safe and convenient as possible to improve 

accessibility in urban areas; (5) it is important to adopt a more comprehensive approach when 

planning or considering upgrades to street design in order to better manage space and potential users’ 

conflicts so to increase the specific infrastructure efficiency. 

 

Our results can be useful to provide a picture of people’s preferences for a wide range of street design 

features. This could be used in other similar areas both elsewhere in Taiwan and in other similar areas 

in the region and, if necessary, adjusted to the specifics of the situation of interest. This is a novel but 

exploratory analysis, and its main limitation lies in the relatively small size of the sample and its case 

study nature. A larger, and possibly, more representative sample, as well as widening the study area 

would improve the robustness of the results. There are also other possible street design elements that 

were not considered, and future research could extend the range and scope of the attributes. More 
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specific images could be used to better explain different levels in the provision of urban vegetation, 

different types of trees as well as different features of greenspace design. In terms of infrastructure, 

more details could be given about different types and sizes of sidewalks, the types of separation 

between cycle and motorized traffic, and, importantly, the design of intersections and crossing points. 

Finding the right balance between details and cognitive efforts for respondents would be challenging, 

but more information could help reduce the hypothetical nature of the exercise and further increase 

the robustness of the results. 
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Appendix 

 

Fig A1: Xin Yi Road, Section 4 – author’s photo. 

Choice Card Attributes & Levels Key (this information was shown to respondents prior to the 

questionnaire) 

Ground Cover 
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The composition of floor cover, excluding tarred road surface, measured in terms of percent paved 

vs. percent grass or foliage. 

 

                                 Current (10% green)             50% green/paved 

 

 

 

 

 

 

 

 

Tree canopy cover 

 

The amount of tree cover over the road as seen from above, measured as a rough percentage of total 

surface area. 
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Cycling infrastructure 

 

Current     Painted lane on road   Separated by solid divider 

 

 


