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A B S T R A C T   

Future urban planning and public satisfaction will be significantly impacted by understanding people’s prefer
ences and perceptions of urban landscape design scenarios, particularly innovative sustainable development 
approaches. This study examined residents’ preferences in Mashhad, Iran, for low-input park design versus 
conventional park design techniques. The research method integrated questionnaire-based interviews with 3D- 
simulated images of a site designed with the two approaches. Ninety-three respondents answered validated 
questions regarding their preference towards the planting and architecture of the parks, their perceptions about 
social sustainability, psychological feelings, and their perceptions of low-input and maintenance of the spaces. T- 
test analyses showed that people preferred the low-input park design more than the conventional design for the 
first four factors. However, the respondents needed to recognize significant differences between the two plans for 
the low-input and maintenance character of the parks. These results showed that people have positive views and 
perceptions toward sustainable design approaches like low-input park design. This approach can attract the 
public and meet their social, psychological, and aesthetic needs with appropriate planning and designs. However, 
people require education and awareness about the maintenance and sustainability aspects of landscape design 
approaches. Architecture and planting design visual preferences were suitable predictors for people’s overall 
preference toward the low-input park design approach. The research outputs and the applied method provide 
insights into sustainable landscape planning in the urban environment.   

1. Introduction 

Urbanization, environmental pressures, and population growth have 
increased the importance of urban green spaces and has led to a shift in 
landscape design approaches towards sustainability (Forbes et al., 1997; 
Özgüner and Kendle, 2006; Nazemi et al., 2019; Kazemi et al., 2022). 

One such sustainable landscape design approaches is xeriscaping 
proposed in Colorado, America, in 1982 (Sovocool et al., 2006). Due to 
concerns about urban water distribution and quality, public policy has 
shifted to xeriscaping (Martin and Stabler, 2001). Many metropolitan 
areas worldwide support this approach, which includes water-resistant 
and native plant species, improved irrigation techniques, and other 
methods to reduce long-term water use in urban environments (Rayno, 
2016; Nazemi and Kazemi, 2021). Xeriscaping focuses on preserving the 

environment and water resources but lacks a framework to achieve so
cial sustainability and satisfy people’s aesthetic preferences. Research 
shows that meeting people’s aesthetic preferences is still a challenge in 
this approach. The use of native plants in xeriscaping schemes to satisfy 
people’s preferences remains a question, and people’s awareness and 
care about landscape maintenance and water reduction should also be 
considered before implementing xeriscaping plans to avoid design fail
ures (Hurd et al., 2006; Nazemi et al., 2019; Chen and Xu, 2016). 

Some research has been conducted on people’s preferences for 
existing xeric-designed landscapes in different parts of the world, 
including the U.S. (McCammon et al., 2009), Australia (Bitar, 2004), and 
Iran (Nazemi et al., 2019), which helps create more sustainable social 
xeric designs. 

Some other methods of sustainable landscape design, including 
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after getting expert advice. 3D images from different viewpoints were 
created and used in this study to give the respondents a better sense of 
the park landscapes (Fig. 4). 

2.3. Questionnaire design and semi-structured interviews 

In this study, the preferences, and perceptions of 93 respondents 
familiar with the environmental aspects were examined using simple 
random sampling and a questionnaire-based interview with 3D image 
demonstrations of the two park plans (conventional vs low-input). Based 

Fig. 3. a) architectural design of the study site based on a. conventional park design, and b. low-input approaches.  

Fig. 4. Planting design of the study site based on conventional park design approach (a, c), and low-input park design approach (b, d), from two viewpoints 
as examples. 
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on the suggestion and consultation with the landscape design committee 
of the parks and gardens organization, as the supporting industry part
ner for low input park plan, and social scientists and to receive the best 
representative sampling of respondents to be eligible for this study for 
the city of Mashhad, and to ensure our research included participants 
with basic knowledge of the environment, plants, and landscaping, the 
respondents were selected among the visitors of the only large flower 
and landscape exhibition center in Mashhad during its show events. It is 
necessary to note that the flower and landscape exhibition center of 
Mashhad is the only center in this city with the largest yearly exhibition 
shows for the public that receive significant public visits. Most city 
council representatives, landscape consultancies, and plant suppliers 
will exhibit their products and works and run workshops for people at 
these important events. Over 200,000 city residents attend the flower 
and plant exhibition center in Mashhad during its events each year. 

Before conducting the survey, we asked the potential respondents a 
series of questions to confirm their eligibility further. These questions 
included whether they had worked in a field related to the environment, 
plants, or landscaping, had a garden or plant collection at home, vol
unteered for a conservation or environmental organization, participated 
in a community garden or similar project, read a book or article about 
sustainable gardening or landscaping, attended a plant or gardening 
expo or show, designed or helped design a garden or landscaping proj
ect, or given advice or recommendations to someone about plants or 
landscaping. The respondents had to answer "yes" to at least two of these 
questions to be eligible for our study. Also, the scope of this research 
covered respondents over 18 years of age. 

The study received ethics approval (No.D.1–20.02.1390) from the 
relevant academics at the Department of social science at Mashhad 
University. The questionnaire was subjected to content validity by ten 
scholars and professionals in landscape-related organizations and one 
statistician. The validity of the questionnaire was also assessed using 
Principal component analyses (PCA). Principal component analyses 
(PCA) can evaluate a study’s construct validity by identifying the study 
items’ underlying structure (Dacakis et al., 2017). In this study, the five 
preference and perception variables (indices) were subjected to prin
cipal component analysis to conduct construct validity and identify the 
most efficient and reliable sub-components that explain each of the five 
factors. The reliability of the questionnaire was further tested using 
Cronbach’s Alpha tests, and the study was considered reliable for the 
survey after obtaining Cronbach’s Alpha> 0.7. 

This research allowed us to survey 93 eligible respondents due to the 
research constraints. Previous studies have used close to such sample 
size for urban landscape-related studies. For example, Özgüner and 
Kendle (2006) surveyed 100 residents in each park to compare Shef
field’s naturalistic versus designed landscape. Todorova et al. (2004) 
also investigated the preferences of Sapporo, Japan, towards street 
flower and tree arrangements. Despite the efforts in selecting the best 
sampling place for the eligible respondents and taking care of the 
questionnaire’s reliability and validity, the results should still be used 
with attention to the sample size, and future research should consider a 
larger sample size as the representative sampling for the entire popu
lation of adults in the city of Mashhad. 

The park plan information, including their micro-spaces, types of 
architectural materials, plants, and irrigation systems, was explained in 
workshop sessions for the respondents/attendees in this research to 
make them fully familiar with the two park plans. However, respondents 
were not given information about the names and benefits, or drawbacks 
of the park design approaches, their aspects of sustainability, their 
maintenance or labor costs, or their natural resource consumptions. 

The respondents were asked to respond to a researcher-designed 
questionnaire. Such a method has been used by previous researchers 
(e.g., Allahyar and Kazemi, 2021). The questionnaire was designed to 
measure people’s preferences and perceptions about the low-input 
design approach compared with the common conventional park 
design approach using the pairwise comparison questions (Peng, 2019; 

Khosravi and Hemami, 2019). The respondents were shown calibrated 
3D images of the architectural design (e.g., Fig. 3) and planting designs 
(e.g., Fig. 4) of the two park design approaches on a large digital screen 
and were given time to answer the questions related to the park design 
approaches. 

People’s preferences were asked regarding some visual and aesthetic 
aspects of the park designs (architecture and planting). Also, people’s 
perceptions regarding some cognitive factors, such as park maintenance 
and inputs, social sustainability of the parks, and public feelings and 
psychological experiences in the two park design types, were evaluated 
using the questionnaire and semi-structured interviews. Image-based 
questionnaires have previously been used to obtain visual or cognitive 
factors in landscape studies (e.g., Liu and Schroth, 2019; Muderrisoglu 
and Gültekin, 2013). 

The researchers guided the respondents during their response time. 
Whenever necessary, the interviewers helped to clarify the contents of 
the questionnaire, and then the respondents answered it independently. 
Using this method assisted in making sure the received responses were 
the results of the respondents’ complete understanding of the prefer
ence/perception questions about the park design approaches. In some 
cases, it also gave the researchers the respondents’ reasons for their 
choice of preference or perception. 

Respondents determined the degree of their preference for different 
factors in the two design approaches using pairwise comparison ques
tions with numbers from 0 to 8. The scale was 1–8, with a positive sign 
for park 1 (designed based on a low-input design approach) and the 
numbers − 1 to − 8 for park 2 (designed based on the common and 
conventional park design approach). The number 8 indicates the highest 
priority, and the number 1 indicates the lowest priority. Also, the 
number zero was assigned to cases where the respondents did not 
differentiate between the two types of parks regarding the questioned 
item. 

The last part of the questionnaire included the respondents’ de
mographic information (age, gender, level of education, job, frequency 
of visits, and use of green spaces) to create an overview of the statistical 
population. 

As mentioned earlier, the validity of the questionnaire was first 
assessed using content validity and then evaluated using construct val
idity. Therefore, in this study, principal component analyses were per
formed on the five preference and perception factors (indices) to 
undertake construct validity and to find the most effective and valid sub- 
factors that explain each of the five factors. The internal reliability was 
also ascertained by calculating Cronbach’s alpha. The indices were 
planting design (IE=4.28, Var=71.2), architectural design (IE=3.11, 
Var=77.7), low input and maintenance (IE=4.6, Var=57.5), social 
sustainability (IE=2.1, Var=51.5), and people’s feelings (IE=3.3, 
Var=54.8) (Table 1). Cronbach’s α was over 0.7 for the five preference 
and perception factors (indices) and their defined sub-factors (Table 1), 
confirming the indices’ reliability and the questionnaire. Landis & Koch 
(1977) have previously confirmed that a variable is reliable for a study if 
its Cronbach’s α is between 0.6 and 0.8. 

2.4. Data analyses 

The SPSS V.28 software package was used to analyze the data. 
Principle component analysis (PCA) was used to evaluate the construct 
validity of the questionnaire and its factors and to create valid, more 
prominent factors from the sub-factors. Reliability analyses were per
formed for all the factors and sub-factors, and when Cronbach’s alpha 
≥ 0.7, the factor or sub-factor was considered reliable in the study. 

One-sample T-tests were used to compare the means of the re
spondents’ preferences and perceptions of the five factors (indices) in 
the two park design approaches. Many studies have used T-tests to 
compare and examine popular preferences (e.g., Rahnema et al., 2019; 
Hami and Maruthaveeran, 2018; Xu et al., 2020). The demographic data 
were described using descriptive statistics. Pearson Correlation was also 
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used to measure the strength of the relationship between the variables. 
The tests’ assumptions, such as the normality of the data and homoge
neity of variances, were checked. The tests were conducted when the 
assumptions were met. 

3. Results 

3.1. Demographic characteristics 

Based on the demographic data in Table 2, for gender, the table 
shows that 49.1% of the Mashhad population are women and 50.9% are 
men. Among the survey respondents, 60.22% were women, and 39.78% 
were men. The table shows that 31.5% of the Mashhad population are 
aged 18–35, 17.6% are aged 35–50%, and 15.4% are aged 50 and over. 
Among the survey respondents, 48.38% were aged 18–35, 38.7% were 
aged 35–50, and only 12.9% were aged 50 and over. For education, the 
table shows that 34.7% of the Mashhad population have a high school 
education, 27.5% have a college education, 20.5% have a bachelor’s 
degree, and 5.7% have a postgraduate degree. Among the survey re
spondents, only 19.35% had a high school education, 5.37% had a 
college education, and the majority, including 47.31%, had a bachelor’s 
degree, and 27.95% had a postgraduate degree. For job, Among the 
survey respondents, 20.43% had a job related to agriculture, and 
79.57% had unrelated jobs to agriculture, while only 9.4% of Mashhad’s 
population have been employed in agriculture-related jobs. 

3.2. People’s perceptions and preferences 

In this study, the reliability of the questionnaire survey was tested 
using Cronbach’s alpha, which showed 0.90. A one-sample T-test 

analysis was used to assess respondents’ preferences toward planting 
and architectural design and their perceptions of low-input and main
tenance, social sustainability, and people’s feelings about the two park 
design approaches. There were significant differences in people’s pref
erences between the two park design approaches in terms of architec
tural design (t = 8.95, p ≤ 0.01), planting design (t = 7.24, p ≤ 0.01), 
and people’s perceptions of social sustainability (t = 3.62, p ≤ 0.01) and 
people’s feelings (t = 2.33, p ≤ 0.05). However, people’s perceptions 
did not significantly differ regarding low-input and maintenance be
tween the two park design approaches (t = 0.03, p = 0.97). Table 3 
shows the one-sample t-test analyses of the factors and sub-factors in the 
two park design approaches. 

Regarding the beauty of color, shape, and variety of trees and plants 
used in the two designs, 70.66% of respondents preferred a low-input 
park design approach, 17.66% preferred the original conventional 
park design approach, and 2.5% did not distinguish between the two 
design approaches. Regarding the study site’s architectural layout, the 
architectural lines’ beauty, and the materials used in the two designs, 
79.66% of the respondents preferred the low-input park design, and 
17.66% preferred the conventional park design approach. 2.5% of 
people did not differentiate between the two plans. Also, regarding 
reducing water consumption, pesticides and reducing labor costs, 
pruning, and rehabilitation, 39.6% of the park respondents chose the 
low-input park approach, 48.56% chose the initial conventional plan, 
and 11.83% of respondents did not differentiate between the two plans. 
Regarding social sustainability, 40.1% of the respondents preferred the 
low-input park approach, 44.1% preferred the original conventional 
design, and 15.6% had no preference. Regarding the people’s feelings, 
52.85% rated the low-input park, and 34.42% rated the original con
ventional park design approach as their preferred choice. Also, 12.74% 
of people needed to differentiate between the two plans. 

The average scores given by the respondents show that people 
preferred four out of the five factors in favor of low-input park design. 
The low-input architectural design received the highest average score 
(3.97), followed by planting design (3.34), social sustainability (1.56), 
and people’s feelings (1.03) (Fig. 5). The results, conversely, showed 
that, from the respondents’ point of view, there was no difference in low- 
input and maintenance conditions, with an average score of (0.01). Most 
respondents needed more information about the two park design ap
proaches’ low input and maintenance differences. 

3.3. Effect of demographic characteristics of the respondents on their 
preference and perceptions towards the low-input park design approach 

Independent sample T-tests and ANOVA tests were undertaken to 
show the mean differences in preferences and perception ratings be
tween groups of demographic data. The results showed no significant 
differences among the gender groups (men and women), age groups, and 
education groups in almost all the preference and perception factors 
when the demographic data of the people who preferred the low-input 

Table 1 
Principal Component Analysis for construct validity and Cronbach’s alpha for the reliability of the five preference and perception factors (indices).  

Components/Index Initial 
Eigenvalues 

Variance 
(%) 

Factor Loadings of Items Cronbach’s 
α 

Planting design 4.28 71.24 Color of trees and shrubs (0.85), the shape of trees and shrubs (0.83), variety of trees and shrubs (0.9), 
color of ground covers (0.85), the shape of ground covers (0.86), variety of ground covers (0.78) 

0.92 

Architectural design 3.11 77.7 Type of architectural materials (0.81), beauty of architectural materials (0.88), architectural layout of the 
spaces (0.9), beauty of lines in architectural design (0.94) 

0.9 

Low-input and 
maintenance 

4.6 57.5 Low cost of grass (0.68), low cost of pruning trees (0.76), low labor costs (0.83), low need to change 
cultivation of seasonal flowering plants (0.77), low water consumption (0.77), low fertilizer and chemical 
pesticides (0.77), more use of native and drought resistant plants (0.69), use of local materials (0.78) 

0.89 

Social sustainability 2.06 51.54 Creating educational facilities for people in the park (0.76), easier gathering of people in the park (0.76), 
more diversity and attraction for the visitors (0.76), better remark for people (0.58) 

0.7 

People’s feelings 3.29 54.81 Creating sense of being in nature (0.73), creating less sense of repetition (0.73), creating more sense of 
mobility and curiosity (0.7), creating more sense of relaxation (0.64), creating a secure environment 
(0.8), creating a safe environment (0.84) 

0.83  

Table 2 
Demographic characteristics of the respondents.   

Groups Percentage of Mashhad 
populationa 

Percentage of 
respondents 

Gender woman  49.1  60.22 
man  50.9  39.78 

Age 18–35  31.5  48.38 
35–50  17.6  38.7 
50 and over  15.4  12.9 

Education High school  34.7  19.35 
College  27.5  5.37 
Bachelor’s degree  20.5  47.31 
Postgraduate 
degree  

5.7  27.95 

Job Related to 
agriculture  

9.4  20.43 

Unrelated to 
agriculture  

90.6  79.57  

a Based on “Iranian Statistical Center. (2020). Statistical yearbook of Iran. 
Retrieved from https://www.amar.org.ir/english/Statistical-Yearbook-of-Iran” 
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