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ABSTRACT: Public participation in ecological civilization construction is a critical pathway for advancing ecological urban design.
This study examines residents’ perceptions, satisfaction, and participation in the construction of ecological civilization in Urumqj,
northwestern China. Drawing on 1012 questionnaires, this empirical study investigates factors influencing public participation in
the construction of ecological civilization. The findings indicate that residents exhibited a strong subjective awareness of public
participation in ecological civilization construction (mean score = 4.66), yet ecological cognition (2.75) and participation confidence
(2.97) were relatively weak and require further improvement. Satisfaction levels were relatively higher for green status (2.51) and
information transparency (2.41), whereas overall satisfaction remained modest, with water resources (1.81) and waste management
(1.99) emerging as key concerns. Residents demonstrated a moderate willingness to contribute financially and primarily engaged
in low-cost, habitual ecological practices. Significant differences were observed across socio-demographic variables (p < 0.05).
Uncivil behaviors and natural pressures were observed as visible obstacles. Strong government leadership, active public engagement,
and effective media communication contribute to advancing ecological civilization construction. These results provide valuable
insights for promoting ecological civilization construction in northwestern China.
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1. Introduction

Ecological civilization represents a new stage in human societal development [1,2]. To address increasingly severe
environmental challenges, the Chinese government upgraded its national policy framework from environmental
protection to ecological civilization [3,4]. In 2018, ecological civilization was incorporated into China’s Constitution
as a guiding principle for ecological legislation, regulation, and environmental education [4—6]. This development has
had profound implications for society, citizens, and international policies in China [7]. Ecological civilization is a moral
and ideological framework that embodies the principles of harmonious coexistence and sustainable development across
the dimensions of human-to-human, human-to-nature, and human-to-society relationships [8]. It is currently regarded
as a major Chinese state-initiated vision for the global environmental future [7]. China’s concept of ecological
civilization provides a distinctive pathway for implementing the United Nations 2030 Agenda for Sustainable
Development [9]. Ecological civilization construction refers to the measures and actions that translate this concept into
practice [10]. Incorporating public participation into ecological civilization construction is crucial for advancing
environmental governance [11-13].

https://doi.org/10.70322/ecolciviliz.2025.10023
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The literature on citizen science in environmental governance has expanded rapidly. Previous studies have
demonstrated that public participation in environmental governance is valuable for collecting environmental data
[14,15], helping people understand and focus on environmental issues [16], increasing scientific knowledge [17],
enhancing ecological awareness [18,19], and optimizing environmental policies [20]. However, empirical research on
public participation in ecological civilization construction remains limited. One study investigated the behavior and
cognition of ecological civilization among Chinese university students, noting that the success or failure of ecological
civilization construction in China largely depends on whether citizens effectively engage in such behaviors [13]. The
institutionalization of ecological civilization construction is a process of embedding this concept into people’s values
and actions [21]. Based on the “attitude-behavior” theory, citizens’ behaviors are closely linked to their cognition,
awareness, and attention [22,23]. Furthermore, public satisfaction indices were incorporated into the “Assessment
Target System of Ecological Civilization Construction” in 2016. Therefore, assessing the public’s subjective
perceptions and satisfaction with ecological civilization construction remains an urgent issue.

Urumgqi is a key city in the implementation of the Belt and Road Initiative, acting as a hub connecting mainland China
with Central and Western Asia and Europe [24,25]. Located in China’s arid northwest, far from the oceans, Urumgqi has
low precipitation and high evaporation rates [26]. Water scarcity and the vulnerability of its environment have hindered
the city’s sustainable urban development [27,28]. To promote ecological civilization construction, the local government
has adopted multiple policies and programs, including “barren mountain greening”, the “blue sky project”, “coal-to-gas
conversion”, and “ecological landscaping construction” (Xinjiang Environmental Protection Bureau, 2019). Currently,
few studies have investigated public participation in ecological civilization construction in northwestern China. Therefore,
it is critical to identify the factors that influence residents’ participation in ecological civilization construction in this region
to encourage public engagement and advance the goal of building a “Beautiful China”.

In this study, we investigated residents’ participation in the construction of ecological civilization in Urumqi, China.
The objectives of this research were: (1) to evaluate citizens’ perceptions, satisfaction levels, and participation in ecological
civilization construction; (2) to identify the factors that influence public participation in ecological civilization construction;
and (3) to propose measures for promoting public participation in ecological civilization construction.

2. Materials and Methods
2.1. Study Area

This study focused on Urumqi, the central city of the Xinjiang Uygur Autonomous Region in northwestern China
(Figure 1). Of all cities worldwide, Urumgqi is the farthest from the oceans, resulting in low precipitation and large
annual temperature variations [27]. The city comprises seven districts and one county, covering a total area of 1.42 x
10* km? [28]. Four districts—Saybagh, Shuimogou, Tianshan, and the High-Tech District—are in the urban center. The
permanent population is 4.09 million [28]. Urumgqi is currently undergoing modernization, internationalization, and
ecological development [27]. Therefore, it is crucial to advance ecological civilization construction and to harmonize
cultural development with environmental protection to support the sustainable development of the Green Silk Road.

2.2. Questionnaire Administration and Sample

The questionnaire comprised four sections: (i) an introduction to the concept and significance of ecological
civilization; (ii) respondents’ perceptions and satisfaction with ecological civilization construction; (iii) public
participation in ecological civilization construction; and (iv) respondents’ socio-demographic characteristics. The
theoretical model of public participation in ecological civilization construction and the questionnaire framework are
presented in Figure 2. The questionnaire was developed based on a comprehensive literature review, field surveys, ten
focus group discussions, and the researchers’ professional experience.
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Figure 2. Theoretical model of public participation in ecological civilization construction and the questionnaire framework.
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To evaluate the effectiveness of the questionnaire, a preliminary field survey was conducted in Urumgi, involving
129 residents through direct interaction. Based on feedback from this field survey, we revised the content of the
questionnaire. Afterwards, the finalized electronic version was officially distributed via the online platform
(www.sojump.com, accessed on 30 August 2017). A total of 1040 responses were collected, from which 1012 valid
responses were identified as originating from Urumgqi, based on the respondents’ IP addresses. All participants were
informed of the study’s purpose and assured of anonymity and confidentiality. The Cronbach’s a was 0.71, indicating
good reliability of the questionnaire. Furthermore, the KMO value was 0.84, and Bartlett’s test of sphericity was
significant (y = 4989.69, p < 0.001), demonstrating good validity of the questionnaire.

The sample included residents with different genders, ages, incomes, educational levels, occupations, and academic
backgrounds. The proportions of male and female respondents were 46.15% and 53.85%, respectively. Respondents
aged 20-30 years accounted for 67% of the total sample. Those with monthly incomes of ¥3001-5000 and below ¥2000
accounted for 29.64% and 37.55% of the total sample, respectively. Most respondents had a bachelor’s degree or higher,
with those holding a bachelor’s degree representing the largest group (38.54%). Civil servants accounted for 17% of
the sample, while enterprise employees accounted for 19.07%. Students constituted the largest group, at 28.95%. These
characteristics are summarized in Table 1.

Table 1. The main socio-demographic characteristics of respondents.

Variables Category Number of Respondents Proportion (%)

Gender Male =1 467 46.15
Female =2 545 53.85

<20=1 43 4.25
20-30=2 678 67.00

Age 3140=3 162 16.01
41-50=4 106 10.47

>50=5 23 2.27

<2000 =1 380 37.55
2000-3000 =2 193 19.07
Average monthly income (¥) 3001-5000 =3 300 29.64
5001-10,000 =4 117 11.56

Over 10,000 =5 22 2.17

Primary school and below =1 39 3.85

Junior middle school =2 90 8.89

High school =3 89 8.79

Education Specialty =4 143 14.13
Bachelor =5 390 38.54

Master = 6 222 21.94

PhD =7 39 3.85

Civil servant = 1 172 17.00

Enterprise staff = 2 193 19.07

Technical personnel = 3 45 4.45

Teacher =4 60 5.93

Occupation Student = 5 293 28.95
Businesses = 6 43 4.25

Freelance =7 119 11.76

Retired personnel = 8 7 0.69

Others =9 80 7.91

Majors related to environmental science = 1 352 34.78

A i k
cademic background Others = 2 660 65.22

2.3. Statistical Analysis

Frequency analysis, one-way analysis of variance (ANOVA), independent samples #-test, and Pearson’s correlation
analysis were conducted to examine differences and relationships among the variables. All statistical analyses were
performed using IBM SPSS Statistics version 25.
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2.4. Variables

(D Socio-demographic variables

Residents’ socio-demographic characteristics (gender, age, income, education level, occupation, and academic
background) were coded as dummy variables for analysis.
(II) Residents’ perception of ecological civilization

Residents’ perception of ecological civilization was classified into five dimensions: ecological cognition,
ecological attention, subject consciousness, degree of support, and confidence to participate [13,29-31]. Responses
were measured using a four- or five-point Likert scale (Table 2). Scores ranged from 1 to 4 or from 1 to 5, depending
on the dimension, with higher scores indicating a more positive perception of ecological civilization.

(IIT) Satisfaction with ecological civilization construction

Satisfaction was assessed across five aspects of ecological civilization construction: green status, air quality, waste
management, water resources, and environmental information transparency [32,33]. Scores were assigned according to
Likert scales, with higher values indicating greater satisfaction and reflecting a more positive public evaluation of
ecological civilization construction.

(IV) Public participation in ecological civilization construction

Public participation was assessed based on residents’ willingness to participate, participation behaviors, obstacles,

and proposed measures for ecological civilization construction [13,23,30,31,34].

Table 2. Public participation in ecological civilization construction.

Options Proportion

Score (%)

4 18.77

43.08
33.00
5.14
17.29
64.33
14.33
4.05
72.92
22.83
2.87  4.66
0.49

0.89
72.04
25.00

1.28

1.68
25.00
55.14
12.06

7.81
45.55
41.60

6.72

6.13
14.92
31.42
43.58
10.08
14.33
24.11

Variables Interview Questions Mean

Ecological cognition Are you familiar with the concept of ecological civilization in China? 2.75

Do you pay attention to the phenomenon of ecological destruction
around you?

Ecological attention 2.95

Do you think public participation is important for the construction of

Subjective consciousness . o
ecological civilization?

Support degree Do you support your city in creating an ecological civilization city? 3.67

Do you have confidence in the development of ecological civilization
construction in your city over the next five years?

Confidence to participate 2.97

Willingness to participate  Would you like to participate in environmental protection activities? 3.67

Green status How satisfied are you with the greening situation in your city? 2.51

Air quality How satisfied are you with the air quality in your city? 2.35

WA |=IND[WIEAR =[N (WIR|=INDIW|EAR =D WIER =N W| WV |—=( W (=N ]|W
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2 44.27
1 17.29
4 9.78
. . . . 3 13.64
Waste management How satisfied are you with the waste management in your city? ) 42 49 1.99
1 34.09
5 8.99
4 17.39
Water resources How satisfied are you with the water resources in your city? 3 38.74  1.81
2 15.51
1 19.37
4 9.98
Environmental information How satisfied are you with the environmental information disclosure 3 42.79 241
transparency by the local government? 2 25.30 ’
1 21.94

3. Results and Discussion
3.1. Residents’ Perception, Satisfaction, and Willingness to Participate in Ecological Civilization Construction

Numerous studies have shown that environmental awareness influences individuals’ willingness and behaviors
related to environmental protection [29,34]. The distribution of responses on residents’ perceptions and willingness to
participate in ecological civilization construction is presented in Figure 3a. Subject consciousness received the highest
mean score (4.66), indicating strong recognition of the importance of public participation. By contrast, ecological
cognition (2.75) and confidence to participate (2.97) were relatively low, revealing gaps in awareness and confidence.
These findings suggest that residents’ understanding of ecological civilization construction requires further
improvement. Both degrees of support (3.67) and willingness to participate (3.67) were relatively high, reflecting
positive public attitudes toward the construction of ecological civilization.

Residents’ satisfaction is an important component of subjective well-being evaluation [32], as it enables citizens
to observe and understand the status of ecological civilization construction. Figure 3b presents residents’ satisfaction
levels regarding ecological civilization construction. The average satisfaction scores for different indicators were as
follows: green status (2.51) > environmental information transparency (2.41) > air quality (2.35) > waste management
and treatment (1.99) > water resources (1.81). Guo et al. (2014) also noted that residents in Urumgqi had a relatively
weak awareness of waste classification [35]. By contrast, satisfaction with green status and environmental information
transparency was relatively higher, although overall satisfaction levels remained modest. With rapid urbanization, the
fragmentation of urban green spaces in Urumgi has increased [36]. Satisfaction with water resources was the lowest,
possibly due to urbanization accelerating water scarcity and pollution [37], which has gradually increased the human-
river distance in the last decades [38].

(a) 5 4 3 21 ——Mean (b) 5 4 3 21 ——Mean
100 5 100
80- 80
L4 4
§ 60 \/ '90, § 60 8,
c a' c 6.
£ 35 3
g . 2 2 8
S 40- & § 40 S
o T o 15
L2 2
20+ 20
o I B 0 L4
EC EA SC SD CTP WTP GS AQ WM WR EIT

Figure 3. Public participation in ecological civilization construction. (a) Residents’ perceptions and willingness to participate in
ecological civilization construction. EC—ecological cognition; EA—ecological attention; SC—subjective consciousness; SD—
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support degree; CTP—confidence to participate; WTP—willingness to participate. (b) Residents’ satisfaction with ecological
civilization construction. GS—green status; AQ—air quality; WM-—waste management; WR—water resources; EIT—
environmental information transparency. The color scale (1-5) represents the option scores.

Behaviors and lifestyles play a crucial role in advancing sustainable development [39]. This study examined
residents’ behaviors related to the construction of ecological civilization (Figure 4). Figure 4a illustrates residents’
willingness to allocate a portion of their monthly income to ecological civilization initiatives. Many respondents were
willing to contribute less than 1% (20.85%) or exactly 1% (22.43%) of their monthly income, whereas relatively few
residents were willing to contribute more than 3% (9.09%). Figure 4b depicts the frequency of residents’ ecological
civilization behaviors. The most common practices were no littering (80.53%), resource conservation (77.96%), and
green travel (65.51%), followed by using ecological bags (46.74%), plant protection (38.74%), and afforestation
(36.46%). Less prevalent behaviors included resource recycling (29.25%), volunteer activities (25.59%), and animal
protection (18.18%). Overall, the results indicate that although residents express a moderate willingness to contribute
financially, their behavioral engagement is primarily concentrated on low-cost and habitual practices, with relatively
limited participation in more demanding or collective ecological activities. Kathleen Segerson (2013) pointed out that

reducing barriers and making it easier to participate may help translate this willingness into voluntary approaches and
real action [40].

25 100
22.43 (a) (b)
20.85
20 go. 8093 77.96
. 65.51
=15, geo.
5 c
S Xe] 46.74
2 9.88 5
S10{ 8.99 : 9.09 | 40- 38.74 3546
o 7.51 @
29.25 25,50
51 20- 18.18
0 T T T T T T 0 T T T T T T T T T
0% <1% 1% 2% 3% >3% NI RS GT UEB PP AF RR VA AP
Percentage of monthly salary Ecological civilization behaviors

Figure 4. Residents’ ecological civilization behaviors. (a) Residents’ willingness to allocate monthly income to ecological
civilization (percentage of monthly salary). (b) Residents’ ecological civilization behaviors. NI—no littering; RS—resource saving;

GT—green travel; UEB—use of ecological bags; PP—plant protection; AF—afforestation; RR—resource recycling; VA—
volunteer activities; AP—animal protection.

3.2. The Influence of Socio-Demographic Characteristics on Public Participation in Ecological Civilization Construction

Table 3 presents the influence of socio-demographic characteristics on public participation in ecological
civilization construction. Most groups scored between 2.5 and 3.5, indicating that overall public perception and
satisfaction with ecological civilization construction were moderately positive. Specifically, males scored significantly
higher than females in most perception indicators (ecological cognition, ecological attention, and confidence to
participate) and satisfaction indicators (green status, air quality, waste management, water resources, and environmental
information transparency) (p < 0.05), whereas females exhibited a significantly higher willingness to participate (p <
0.05). This pattern indicates that while men may show higher perception and satisfaction, women’s higher willingness
to participate underscores their potential as key drivers of community-based ecological initiatives [30]. Older
respondents (>50 years) exhibited significantly higher scores in ecological cognition and ecological attention than
younger groups (p < 0.05), while respondents <20 years reported the highest satisfaction with environmental
information transparency. This finding implies that younger participants may be more sensitive to the accessibility and
openness of environmental information, highlighting the role of transparency in fostering future-oriented ecological
participation [41].

Income level was positively associated with several indicators (confidence to participate, and satisfaction with
green status, water resources, and environmental information transparency), with high-income groups scoring
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significantly better than middle- and low-income groups (p < 0.05). By contrast, higher educational attainment
(bachelor’s, master’s, and doctoral degrees) was associated with lower environmental satisfaction, whereas lower-
educated groups (primary school and below, junior middle school, and high school) reported higher satisfaction with
green status, waste management, water resources, and transparency of environmental information. Respondents with a
high school education showed the highest willingness to participate. These findings suggest that economic capacity
enhances both confidence and satisfaction in ecological participation, while the inverse relationship between education
and environmental satisfaction may reflect higher expectations among the well-educated. Individuals with higher
socioeconomic status may exhibit more positive attitudes and greater satisfaction with environmental conditions,
whereas those with higher education tend to demonstrate stronger critical thinking and social responsibility, leading to
higher expectations for environmental quality and consequently lower satisfaction [33].

Occupational differences were mainly reflected in environmental satisfaction: retired respondents reported
significantly lower satisfaction with waste management (p < 0.05), while freelancers reported significantly higher
satisfaction with water resources (p < 0.05). However, no significant occupational differences were observed for
ecological cognition, subjective consciousness, support degree, and willingness to participate. Respondents with
environment-related educational backgrounds scored significantly higher in ecological cognition and support degree
than those from other fields (p < 0.05), while differences in other indicators (ecological cognition, subjective
consciousness, confidence to participate, willingness to participate, and satisfaction with green status, air quality, water
resources, and environmental information transparency) were not significant between the two groups. These results
indicate that occupational status has only a limited effect on participation, whereas an environment-related educational
background enhances cognitive and supportive dimensions, underscoring the importance of environmental literacy in
shaping public engagement [42].

Pearson’s correlation analysis was conducted to examine relationships among residents’ perception, satisfaction
level, and willingness to participate (Figure 5). The results show that most variables are significantly and positively
correlated. Specifically, willingness to participate is significantly associated with ecological cognition (» = 0.27, p <
0.01), ecological attention ( = 0.34, p < 0.01), subjective consciousness (» = 0.44, p < 0.01), support degree (» = 0.41,
p <0.01), and confidence to participate (» = 0.31, p <0.01), suggesting that stronger pro-environmental awareness and
attitudes are linked to higher willingness to participate [31]. Satisfaction indicators also exhibit strong interrelationships,
particularly between residents’ satisfaction with waste management and water resources (» = 0.72, p < 0.01), green
status and air quality (» = 0.66, p < 0.01), air quality and waste management (r = 0.64, p < 0.01), and water resources
and environmental information transparency (» = 0.58, p < 0.01). These results indicate that residents’ satisfaction with
ecological civilization construction tends to be consistent across different domains. Additionally, confidence to
participate shows moderate positive correlations with several satisfaction indicators (» = 0.40-0.44, p < 0.01), implying
that higher satisfaction levels foster stronger confidence to participate [43]. These findings indicate that residents’
perception and satisfaction jointly shape their willingness to participate, underscoring the critical role of integrated
environmental perception in promoting public participation in ecological civilization construction.
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Table 3. The influence of socio-demographic characteristics on public participation in ecological civilization construction.
Variables EC EA sC SD CTP WTP GS AQ WM WR EIT
Male 2860872 3.04+0.68a 464+073a 3.66+06la 3.03£07% 335+:0.66b 2.60+:090a 246+094a 2.12+094a 200=1.18a 2.52+0.93a
Gender Female 266+:0.76b 287+0.69 4.69+0.57a 3.69+057a 292+085b 343059 244+0.83b 226+091b 188+091b 1.65+1.19b 2.31+0.93b
<20 3.00+£0.93a 3.19+0.66ab 4.86+0.35a 3.77+043a 330+£0.80a 3.58=0.63a 281+£096a 279+1.0la 242+1.0la 209+ 13dab 2.86+0.97a
20-30 270+:0.78b  2.88+0.67c 4.67+0.63b 3.69+£0.56a 2.93+0.79% 337+06la 245+083a 225+0.88b 192+0.87b 173+1.14b 2.37+091b
Age 31-40 278+0.89ab 3.01+078b 4.59+078b 3.65+0.65a 299+0.092a 343+0.69a 259+097a 248=102ab 2.09+1.07ab 182+ 1.36ab 2.41+ 1.03ab
41-50 2.92+£0.84a 3.09+0.6dab  4.60+0.64b 3.55+0.66a 3.08=0.85a 3.41+0.64a 2700902 2.67+095a 2.19+1.02ab 223+ 1.17a 2.45+0.95ab
>50 3.04£0.77a  335+0.57a 4.83+049ab 3.61+£0.72a 291+1.00a 3.52+0.59a 2.48=0.67a 2.67=0.96ab 1.74+0.69b 1.70+0.88ab 2.30 +0.70ab
<2000 276+0.77a  291+0.70a 471+0.55a 3.68=0.58a 2.89+0.8%ab 3.43+0.60a 247+0.85b 232+093ab 197+093a 1.72+125ab 2.39+0.97a
2000-3000  2.83+0.80a 294+0.76a 4.67+0.55a 3.66+0.54a 3.14+0.76a 3.40+05% 269+086a 259+095a 220+098a 2.08+120a 2.52+0.97a
Avf;iifnr:‘()ghly 3001-5000  2.68+0.82a 2.98+0.65a 4.65+0.66a 3.66=0.60a 3.03£0.72a 336=0.62a 2.46+0.86b 234+0.8%b 1.96=0.89a 1.80=1.10a 2.40+0.89
5001-10,000 2.74+0.88a 2.96+0.65a 4.59+0.85a 3.71+0.63a 2.75+0.89b 332+0.75a 240+0.85b 2.07+0.86b 1.76+0.86ab 1.62+1.12ab 2.21 0.86ab
>10,000 3.00+£123a  323+0.6la  445+122a 3.68=0.72a 336+085a 3.64-0.73a 295+-1.00a 264=1.09 227+120a 232+146a 2.86+1.04a
Primary school
e 259£08%a 274%1.04a 436:087a 34140880 318£102b 333+0.77ab 2974099 2974106 251%123% 22641508 241+ 1.07ab
Junior middle
] 2741052 3.04+078a 459+0.60a 3.56+0.67a 2.97=099%ab 337+0.59ab 270+0.92a 2.64+092a 224=102ab 2.03+1.36a 2.52+1.05ab
Education level High school 296+0.89a 3.06+£0.80a 4.65+0.55a 3.74+0.44a 3.25+0.77a 3.58+0.58a 2.84+095a 2.80+1.02a 248+1.15a 227+139a 2.70+1.07a
Specialty  2.85+£0.77a 290+0.74a  4.63+0.68a 3.64+0552 3.04+086ab 333-:0.67b 268=084a 2.55+0.89% 2.15+092ab 2.17+1.08a 2.49+0.93ab
Bachelor  2.69+0.78a 2.94+0.62a 4.68+0.63a 3.69+0.58a 2.95+0.74b 338=0.60ab 243+0.84b 227+0.87b 190+0.83ab 175+ 1.07b 2.41 0.88ab
Master 276+:0.71a  292+0.60a 4.78+047a 3.72+0.56a 2.84+0.81b 3.41+£0.58ab 227+0.72b 2.02£0.79 1.68+0.73b 136+ 1.06c 2.20+ 0.88b
PhD 277+£096a  3.13+0.70a 444+123a 3.79+0.62a 2.90=09lab 3.41+0.88ab 244+ 1.00ab 2.03+1.06b 1.85+1.04b 1.62+1.37ab 2.33+0.98ab
Civil servant  2.80+0.83a 3.05+0.64ab 4.68=0.6% 3.72+0.52a 299+0.82a 3.35+059a 248=088b 2410952 1.98+088b 1.80+1.14a 249 +0.90a
Enterprise staff 275+ 0.88a  2.98%0.68ab  4.59+0.76a  3.67=0.60a 3.11£0.77a  339+0.69a 2.64=092a 247+097a 2.09+1.02a 207=12la 2.45+0.94a
Z::::E;Z; 2084089 3.18+0.54a 464+07la 3.67+0.52a 3.11+£0.75a 324=080a 262+09la 253+£097a 207=1.03a 211+1.13a 2.62+094a
. Teacher 2.77+0.8la 295+0.79ab  4.70+0.56a 3.62+0.59a 2.83+0.81b 3.42+0.56a  240£0.79b 2.15+0.92b 1.98+0.89b 177+ 1.08b _ 2.30 + 0.96b
Occupation Student 271+0.69 2.88+0.62b 476+049a 3.73+053a 288+08lb 3.40+05% 2.38+0.80b 2.16+085b 185+081b 158=1.13b 2.34+0.93b
Businesses 2.88+0.88a 3.12+0.63ab 4.65+0.53a 3.72+0.59a 3.16+0.72a 3.44+0.50a 2.60+0.88a 240+093a 2.12+1.03a 1.95+1.15a 2.51+0.88a
Freelance 270+0.89a 2.87+0.82ab 4.55+0.70a 3.58+0.64a 3.02+097a 3.50+0.58a 2.71+0.87a 2.62+093a 225+1.03a 2.04=+132a 250+1.02a
Retired personnel 2.86 + 1.07a 2.86+ 1.07ab  4.14+ 1.46a 343+ 1.13a  3.29+0.76a  3.14+1.07a  2.29+095b 257+ 1.13a  1.57£0.79% 1.71+138b 2.71+0.76a
Others 27140852 2.81+0.80ab 4.65+0.62a 3.56+0.74a 278+0.86b 3.40+0.67a 245+:09la 230+0.85a 183+093b 1.51+124b 2.13+0.92b
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Majors related to
Academic environmental 2.86+0.71a 298+0.65a 4.71+0.6la 3.72+0.56a 2.99+0.78a 3.41+0.6la 245+0.83a 222+090b 191+086b 1.71+1.18a 2.41+091a
background science
Others 2.70+0.86b 2.93+0.7l1a 4.64+0.67a 3.65+0.60b 2.96+0.85a 3.39+0.63a 2.55+0.89a 2.42+094a 2.03+097a 1.86+1.20a 2.41+0.95a
Notes: EC—ecological cognition; EA—ecological attention; SC—subjective consciousness; SD—support degree; CTP—confidence to participate; WTP—willingness to participate. GS—green
status; AQ—air quality; WM—waste management; WR—water resources; EIT—environmental information transparency; Different letters (a, b, ¢) indicate significant differences (p < 0.05)
among socio-demographic variables (gender, age, income, education, occupation, academic background) for each variable (EC, EA, SC, SD, CTP, WTP, GS, AQ, WM, WR, EIT), based on
one-way ANOVA and #-test.




Ecological Civilization 2026, 3, 10023 11 of 16

wre D 0 D DopepPBDBD
wzee QP P QRQDBDQDH D
ouozrea DD QR DDDDD
044 013 027 SC D > PPV VP
04101302043 sp D P P P P P
0.31 031 0.33 0.17 026 CTP D D D D 0
0.19 032 0.27 0.12 0.16 042 GS a D D D

0.14 0.27 0.23 0.12 0.11 0.40 0.66 AQ 8 D D

0.17/0.32 0.28 0.08 0.11 0.42 0.62 0.64 WM @ D
0.18 0.38 0.29 0.09 0.12 0.44 0.58 0.58 0.72 WR D

0.18 0.41 0.37 0.10 0.12 0.40 0.45 0.44 0.56 0.58 EIT

- T 1

-1 -08 -06 -04 -02 0 02 04 06 08 1

Figure 5. Pearson’s correlation analysis of residents’ perception, satisfaction, and willingness to participate in ecological
civilization construction. WTP—willingness to participate; EC—ecological cognition; EA—ecological attention; SC—subjective
consciousness; SD—support degree; CTP—confidence to participate; GS—green status; AQ—air quality; WM—waste
management; WR—water resources; EIT—environmental information transparency.

3.3. Public Participation in Ecological Civilization Construction

To identify factors hindering ecological civilization construction, this study further examined the main obstacles,
which were categorized as uncivil behaviors, human factors, natural factors, political factors, and economic factors
(Table 4). Uncivil behaviors were the most frequently cited. Among them, littering of household waste was the most
prevalent issue, reported by 80.63% of respondents. Other major concerns included noise pollution (47.43%), vehicle
exhaust emissions (46.05%), sewage discharge (43.08%), and vegetation destruction (36.26%).

Human factors primarily reflected limited public awareness and participation. Notably, 41.6% of respondents
reported having no time to participate, 41.4% did not know how to participate, 39.23% were unfamiliar with relevant
laws and regulations, and 25.2% expressed little interest in ecological civilization.

Natural factors also posed significant challenges. The most critical issues included air pollution (51.88%),
freshwater shortages (50%), worsening water pollution (40.71%), sandstorms (40.81%), and vegetation degradation
(38.04%). Li et al. (2008) identified the mixing of local anthropogenic aerosols with transported soil dust and low wind
speed as the major factors of air pollution in Urumgqi [44]. It should be noted that Urumqi experienced severe dust
pollution during snowfall in 2018. The black snow, popularly referred to as “Tiramisu”, aroused widespread public
concern. Additionally, Urumgqi is the farthest city from the sea in the world. Due to its geographical location and the
effects of climate change, Urumgqi has experienced drought nearly every year since 2000 [27].

Political factors were comparatively less emphasized: 60.18% of respondents reported a lack of environmental
protection organizations and participation platforms, whereas only 3.56% mentioned the absence of relevant laws and
regulations. This pattern suggests that the availability of institutions and organizations may exert a stronger influence
on public participation than formal regulatory frameworks. Active social organizations can enhance the public’s
willingness to participate in environmental supervision [45].

Economic factors reflected the tension between development and protection. In total, 78.36% of respondents agreed
that ecological civilization and economic development should be complementary, whereas 20.75% perceived conflicts
between ecological protection and economic growth. This suggests that many residents endorse the view that “green
hills and clear waters are as valuable as mountains of gold and silver”, and hope that economic development and
ecological protection can advance in harmony. Balancing ecological protection with economic development is
particularly important for achieving the United Nations Sustainable Development Goals [45].

Overall, the findings suggest that uncivil behaviors and natural pressures are the most visible obstacles, whereas
institutional deficiencies and economic contradictions represent underlying structural challenges. These results
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highlight the need to strengthen public awareness, refine regulatory frameworks, and enhance ecological-economic
coordination to overcome these barriers.

Table 4. Obstacles to ecological civilization construction.

Number of Proportion

Category Main Reasons Respondents (%)

Littering of household waste 816 80.63

Sewage discharge 436 43.08

Uncivil behaviors Vegetation destruction 367 36.26

Vehicle exhaust emissions 466 46.05

Noise pollution 480 47.43

Others 58 5.73

The public has no time to participate 421 41.60

Environmental protection is seen as the responsibility of the government 68 6.72

Human factors Residents are not interested in ecological civilization 62 6.13

Residents are not familiar with relevant laws and regulations 255 25.20

The public did not know how to participate 397 39.23

The awareness of public participation is weak 419 41.40

Freshwater shortages 506 50.00

Soil degradation 349 34.49

Sandstorms are becoming more serious 413 40.81

Natural factors . Vegetétim? is serim%sly damageq 385 38.04

Air pollution is becoming more serious 525 51.88

Worsening water pollution 412 40.71

Intensifying the greenhouse effect 271 26.78

Nonrenewable energy consumption is increasing 275 27.17

.. Lack of relevant laws and regulations 36 3.56
Political factors 3 . v T

Lack of environmental protection organizations and participation platforms 609 60.18

. Contradiction between ecological protection and economic development 210 20.75

Economic factors . - TR - .
Complementarity between ecological civilization and economic construction 793 78.36

3.4. Recommendations and Limitations

In the final section, this study investigated the measures identified by respondents as important for promoting
ecological civilization construction (Table 5). The results indicate that government policy support (83.60%) was
considered the most critical measure, highlighting the dominant role of governmental intervention in advancing
ecological civilization. This was followed by improving civic literacy (67.49%) and media publicity (61.76%),
emphasizing the importance of enhancing public awareness and fostering ecological values through education and
information dissemination. Prior research showed that after the implementation of the ecological civilization
development policy, the overall progress rate of ecological civilization increased by 14.94% between 2012 and 2017
[46]. Moreover, integrating the concept of ecological civilization into education plays a key role in addressing
environmental problems [47].

Other frequently mentioned measures included green economic transformation (45.36%) and green transportation
(37.25%). In contrast, advanced technical support (32.81%), incentive and accountability mechanisms (29.15%), and
enterprise support (19.76%) were cited less frequently. Strengthening green innovation is fundamental to building
China’s new era of ecological civilization construction and to participating in the global green industrial revolution [48].

According to our findings, we recommend the following actions to advance ecological civilization: (1) strengthen
governmental policy support to guarantee the public’s right to participate; (2) improve civic literacy to mobilize
participation; (3) increase publicity for ecological civilization construction through diverse media channels, particularly
digital and social platforms; (4) accelerate the transition to a green economy by prioritizing renewable energy (e.g.,
solar and wind), circular economy, and ecotourism; and (5) enhance sustainable transport systems by increasing
investment in mass transit (e.g., metros and buses) and encouraging low-carbon mobility options.
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Table 5. Measures for promoting ecological civilization construction.

Answers Proportion (%)
Government policy support 83.60
Improving civic literacy 67.49
Media publicity 61.76
Green economic transformation 45.36
Green transportation 37.25
Advanced technical support 32.81
Incentive and accountability mechanisms 29.15
Enterprise support 19.76
Others 1.68

Despite these interesting results, this study has some limitations. The contents of the questionnaire were intended
to design several easy questions to answer for improving the citizens’ response rate, therefore, our online survey cannot
be regarded as a comprehensive analysis of citizens’ participation in ecological civilization construction. Moreover, the
sample covers only Urumgqi, which limits the generalizability of the findings to other regions. Additionally, the
questionnaire design lacked consistency, making it difficult to integrate all variables into a comprehensive modeling
analysis. Future studies may broaden the geographic scope, consider additional factors, and investigate the participation
of stakeholders across various fields in ecological civilization construction.

4. Conclusions

Residents exhibited a strong subjective awareness of public participation in ecological civilization construction
(mean score = 4.66). However, ecological cognition (2.75) and participation confidence (2.97) were relatively weak.
Satisfaction levels were relatively higher for green status (2.51) and information transparency (2.41), yet overall
satisfaction was moderate, with water resources (1.81) and waste management (1.99) identified as key concerns.
Residents showed a moderate willingness to contribute financially and primarily engaged in low-cost, habitual
ecological practices, whereas participation in more demanding or collective activities remained limited. Significant
differences were observed across socio-demographic variables (p < 0.05). Uncivilized behaviors and natural pressures
emerged as the most visible obstacles. Strong government leadership, active public engagement, and effective media
communication play a vital role in advancing ecological civilization construction. Future studies should consider a
wider regional coverage and analyze stakeholders’ participation in ecological civilization construction.

Statement of the Use of Generative AI and AI-Assisted Technologies in the Writing Process
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