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Abstract 
Evaluation of the quality of the living environment, especially urban areas, is 
a broad category. It includes both the quality of the surrounding natural en-
vironment, the spatial perception, and the emotional linkage between hu-
mans and the surrounding environment. This study was conducted to deter-
mine the main environmental quality factors selected by people in the urban 
area of District 1 of Ho Chi Minh City. By surveying local residents and the 
environmental officers at the ward level People’s Committees, the research 
applied the Analytic Hierarchical Process method to calculate the important 
level of the introduced environmental quality indicators. The results of the two 
groups of people were quite similar, and the highest scored indicator groups 
are the surrounding environmental quality including soil, water, and air. Land-
scape, odor, and solid waste factors were not appreciated by the residents as 
they are not the biggest issues at the site. The results of this study, therefore, 
are expected to be an important reference for policymakers and environmen-
tal managers in formulating plans and strategies for protection and improve-
ment of the living environmental quality in the area. 
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1. Introduction 

Studies on quantifying a person’s satisfaction with life have been carried out for 
many years. However, due to its multidimensionality and ambiguity, the mean-
ing of quality of life may differ from person to person in various frameworks 
(Estoque et al., 2019). By definition, WHO states the quality of life of an indi-
vidual as “a perception of their position in life in the context of the culture and 
value systems in which they live and concerning their goals, expectations, stan-
dards, and concerns” (WHO, 2021). Developing a quality of life index has be-
come vital for sustainable development and a center of social policy (Wang et al., 
2021). In general, the index should integrate objective and subjective indicators, 
an extensive range of life domains, and also individual values (Felce & Perry, 
1995; Murgas & Klobucnik, 2018). EU (2015) mentioned that the index should 
include employment, health status, social relationships, leisure time, education 
level, environmental quality, security, and governance. In a context of a com-
munity, it could be measured by health, environmental issues, economic dy-
namics, or children’s well-being (Greenwood, 2001). In special contexts such as 
dense urban areas, it becomes the urban quality of life index. Murgas and Klo-
bucnik (2018) stated that urban quality of life refers to the well-being and quality 
of the place where the individual lives, as opposed to the quality of life which is 
the quality of life of the individual, regardless of whether in a city or village. Ali- 
begović and De Villa (2008) confirmed that the indicators specifying environ-
mental, economic, governance, and management perspectives are a useful tool 
for the city’s development towards sustainability. Urban quality indicators have 
been widely studied for many years and applied in developed urban areas such 
as the USA (Berenyi, 1972; Hancock, 2002), European countries (Davis & Fine- 
Davis, 1991; Alibegović & De Villa, 2008; Garau & Pavan, 2018; Rajaonson & 
Tanguay, 2019), some of the Asian countries such as Malaysia (Arif et al., 2015), 
Hongkong (Low et al., 2018); Pakistan (Ghalib et al., 2017) or China (Tong et al., 
2006). 

Although many studies have been carried out, there are differences in the se-
lection of environmental quality indicators for urban areas. Regardless of the 
study location, this difference comes from the dissimilar methodologies of se-
lecting indicators. In general, there are three fundamental methods for establishing 
environmental quality indicators (Westfall & de Villa, 2001). They include policy 
and regulation-based approach which is the indicators built based on experts or 
to examine a policy, such as urban indicators set for Asian cities (Westfall & de 
Villa, 2001); thematic approach which is focusing on defined problems such as en-
vironmental or social prosperity, such as Environmental indicators (OECD, 2008); 
and systems approach such as PSR (Pressure-Status-Response) or DPSIR (Driv-
ers-Pressure-State-Impact-Response) frameworks (OECD, 2008; Westfall & de 
Villa, 2001). By referencing many peer-review articles about different types of sus-
tainable indicators, Huang et al. (2015) found that many of them were built based 
on PSR framework, DPSIR model, or the energy and material flow structure. 
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Therefore, Huang et al. (2015) proposed to use the PSR framework to reduce ar-
bitrariness in the selection process. Also, because of its simplicity, measurability, 
and accessibility, Shathy and Reza (2016) suggested applying DPSIR in setting a 
new Environmental Integrity Index including three aspects: environmental ha-
zards and vulnerabilities; urban climate; and urban landscape dispersion. Other 
authors, including Fehr et al. (2004), however, proposed a set of indicators built 
by a bottom-up model with the participation of social organizations and the lo-
cal community. In the study, Fehr et al. (2004) argued that this model has the 
advantage of being efficient and cost-effective. Van der Maesen (2013) suggested 
the construction of social quality indicators should start from theoretical assump-
tions which are based on the complexity of society. Cusso et al. (2016) stated that 
the index development based on a community is able to link practice and theory 
with policy objectives to develop better public policy. It is useless unless they are 
understood, recommended, developed, and applied in partnership with residents, 
multi-levels of government, planners, supporting groups, academics, community 
organizations, and charitable groups. Likewise, the selected indicators are also 
essential. Because of differences in selecting methodology the indicators built are 
also various. Also, the selection of individual indicators to measure specific as-
pects of sustainability is often subjective and depends on which issues are im-
portant (Huang et al., 2015). In the context of an urban quality index, one of the 
attributes is environmental quality. This feature has been built to a different set 
of indicators, presented in Table 1. 

In the assessment of the performance of the 18 Asian cities, Westfall and de 
Villa (2001) applied the policy-based approach for indicators’ selection because 
of its comprehensiveness, direct policy relevance, and fully developed consulta-
tion. However, these indicators may not reflect the actual requirements of the 
residents as they are completely chosen by experts and senior managers. Another 
method is choosing the indicators based on the community’s preference. Choosing 
the right indicators will helps local communities focus on the prominent and pri-
oritized issues. However, this method has disadvantages, including the differences 
in the individual conception of quality of life, and too focusing on a prominent 
community issue such as increasing employment rates or improving the environ-
ment that ignoring or downplaying other issues (Greenwood, 2001). Another is-
sue raised from setting indicators is whether they are useful for analyzing trends 
and contradictions in social circumstances worldwide (Van der Maesen, 2013; 
Rajaonson & Tanguay, 2019; MacLean & Salama, 2019). 

In this study, therefore, in line with building an index of surrounding envi-
ronmental quality focusing on outstanding issues raised by residents, we applied 
an integrated model of a bottom-up framework (Fehr et al., 2004; Cusso et al., 
2016) and a policy-based approach (Westfall & de Villa, 2001). In this way, we re-
ferred to and selected developed indicators from recent studies and in urbanized 
areas with similar social patterns to Vietnam (Satos & Martins, 2007; Westfall & 
de Villa, 2001; Fehr et al., 2004). We then conducted a survey on local managers  
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Table 1. Summary of selected indicators for urban environmental sub-set of different authors. 

Name of the index Indicators 

Sustainable urban environmental 
quality (Hancock, 2002) 

Environmental cleanliness, ecological sustainability, urban livability, community livability, social justice, 
and economic adequacy 

Environmental quality indicators 
(Tong et al., 2006) 

Ambient air quality and grassland degradation 

Environmental quality 
(Pazhuhan et al., 2020) 

Satisfaction level of pedestrian, night lightening, educational facilities, daily transportation to work and 
shopping, green and entertainment areas; degree of being annoyed by noises in open environments. 

Environmental Integrity Index 
(Shathy & Reza, 2016) 

Environmental hazards and vulnerabilities; urban climate; and urban landscape dispersion 

Urban environmental quality criteria 
(Baklazhenko et al., 2019) 

Ability to create change and transformation; Urban spaces are accessibilities; Ability to choose urban 
features; Roads for everyone; Ability to physically sense in urban spaces; Individual acceptance to urban 
space; Prioritizing park spaces; Selection of suitable building materials; Community connection 

Environment characteristics 
(Garau & Pavan, 2018) 

Quality of urban landscape, Green maintenance 

Environmental conditions 
(Satos & Martins, 2007) 

Green spaces: Public green spaces per capita, Length of leafy streets; Climate: Days of rainfall, Average of 
hours of sunlight per day; Noise: Noise disturbance; Air quality: Days with a Good or Very Good Air 
Quality Index; Bathing water quality: Records of Good bathing water quality; Basic infrastructure: 
Treated wastewater; Recoverable municipal solid waste 

The City Noise-Air index 
(Silva & Mendes, 2012) 

City Noise (dBA) and City Air (CO: carbon monoxide, NO2: nitrogen dioxide, PM10: particulate matter 
less than 10 μm, C6H6: benzene, and O3: ozone) 

Environmental quality indicators 
(Sarmento et al., 2000) 

Accessibility to infrastructure services: supply of clean water, electricity, telecommunications, garbage 
collection, drainage, public transport, sidewalks; Surrounding environment: trees, street cleaning services, 
air quality, park areas, movable street areas, indicators of social structure (number of schools, clinics, 
police stations, churches/community centers, etc.); Public service: health care index, reading and library 
services index, entertainment indexes such as cinemas and nightlife, security indicators and safety, 
learning indicators. 

Environmental parameters 
(Fehr et al., 2004) 

Demographic density and evolution; public transportation; solid waste handling; liquid effluent handling; 
air monitoring; freshwater supply; public education; public health care; cultural manifestations; energy 
supply; park maintenance; land use and resource preservation 

Environmental indicators  
(OECD, 2008) 

Climate change: CO2 and greenhouse gas emission intensities; Ozone layer: ozone-depleting substances; 
Air quality: SOx and NOx emission intensities; Waste generation: municipal waste generation intensities; 
Freshwater quality: wastewater treatment connection rates; Freshwater resources: intensity of use of water 
resources; Forest resources: intensity of use of forest resources; Fish resources: intensity of use of fish 
resources; Energy resources: intensity of energy use; Biodiversity: threatened species 

 
and people in the study area to adjust the set of criteria according to the people’s 
most concern. 

2. Materials and Methods 
2.1. Methodology 

The study is aimed to build a system of indicators for a local community, which 
focuses on the most concerned issues on environmental quality. Therefore, this 
study applies the methodology combined the policy-based and bottom-up ap-
proaches. We surveyed 24 state officers responsible for environmental manage-
ment in the area. These people are not law-policy experts or environmental re-
searchers, they are working staff at the lowest level of the local authority, that is 
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the ward or commune level. These officers were chosen as the first step of selec-
tion indicators because they are working directly with the residents, and there-
fore understanding the raising problems at the site. A similar survey was also 
conducted for local people but at a more basic level. A total of 233 people living 
and working in 10 wards of the District 1 were surveyed. Survey results were used 
to compare with the results of state employees for comparison and calibration. 

2.2. Selection of Environmental Quality Indicators 

The selection of appropriate criteria plays an important role in determining the 
raising concerns and is the basis for a more accurate assessment of environmen-
tal quality. In some studies in developed urban areas, the environmental quality 
indicators were focused on developing the linkage between humans and nature 
(Sarmento et al., 2000; Hankok, 2002; Baklazhenko et al., 2019; Pazhuhan et al., 
2020). Also, the application of these indicators needs to consider the cultural and 
lifestyle conditions of the study area. The indicators are therefore should be 
based on the complexity of society, and selecting key issues (Van der Maesen, 
2013; Rajaonson & Tanguay, 2019; MacLean & Salama, 2019). 

Consequently, we had considered the nature of the study area before choosing 
the indicators. In the study, we research the environmental quality in District 1, 
Ho Chi Minh City, Vietnam. This is an area with a long history of development, 
dating back to 1859. Over the years, the area has developed into one of the most 
developed urban areas in Ho Chi Minh City. It is a center of many administra-
tive offices and commercial buildings. Due to a long time of development, along 
with the high density of population, the infrastructure system gradually becomes 
overloaded and causes negative impacts on the surrounding environment. We 
noticed some problems such as land subsidence due to long-term groundwater 
exploitation, limited drainage capacity because of the old and overloaded drai-
nage system, lack of green spaces due to the high density of construction and 
residence area. In particular, noise pollution is also one of the problems affecting 
the quality of life, specifically noise caused by transports and street vendors. 
Another issue is odor. Ho Chi Minh City, a Southeast Asia urban area, has been 
affected by the Asian street culture such as street food, outdoor gatherings, and 
also littering habits. Therefore, we added the odor factor as an indicator of envi-
ronmental quality, particularly the smell from decomposing uncollected garbage, 
the sewer, or the smoke from the street’s food carts. 

Consequently, after consulting different sets of criteria (Table 1) and based on 
our understanding of the general situation of the region, we proceeded to devel-
op an initial set of criteria including 07 components: Soil/Land; Water; Atmos-
phere, Landscape, Noise; Odor; and Solid Waste. Each environmental compo-
nent consists of 3 to 5 indicators, presented in Table 2. 

2.3. Method for Determining Weighting Values of the Indicators 

Determining the prioritizing level, or weight, of each concurrent indicator is an  
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Table 2. Suggested Environmental Quality Indicators for the urban environment in the 
study area. 

Sub-index Indicators 

1. Soil/Land 
(Shathy & Reza, 2016; Pazhuhan et al., 2020) 

1.Land subsidence condition 

2. Percentage of land for green area 

3. Soil pollution 

2. Water quality 
(Fehr et al., 2004; OECD, 2008) 

 

1. Quality of water supply 

2. Quality of natural water 

3. Surface and groundwater pollution 

4. Drainage capability of the area 

5. Groundwater’s exploitation 

3. Air quality 
(Silva & Mendes, 2012) 

1. Particulate matters 

2. Transport air pollution 

3. Pollution from business establishments 

4. Pollution from burning coal, garbage, or other 
items outdoors 

4. Landscape 
(Pazhuhan et al., 2020, Garau & Pavan, 2018) 

1. Surrounding green and entertainment areas 

2. Openness level of the surrounding 
environment 

3. Surrounding Ecosystem 

5. Noise 
(Silva & Mendes, 2012; Pazhuhan et al., 2020) 

1. Noise from vehicles 

2. Noise from business activities 

3. Noise from construction activities 

6. Odor 
(from practical experiences of the research team 
in the studied area) 

1. Odor from untreated garbage 

2. Odor from sewers 

3. Odor from outdoor business activities (such 
as: street vendor) 

4. Odor from solid waste transfer stations and 
landfills 

7. Solid waste 
(Sarmento et al., 2000; Fehr et al., 2004; OECD, 
2008) 

1. Volume of waste generated (kg/day/person) 

2. Waste composition 

3. Percentage of waste collected/recycled 

4. Solid waste pollution (street garbage, litter on 
sewers) 

 
important issue when considering the overall environmental quality. In some 
studies, sets of new and relevant indicators were introduced without mentioning 
specific weights or calculation methods (Sarmento et al., 2000; Satos & Martins, 
2007; Baklazhenko et al., 2019). Ambreen et al. (2018) directly converted the 
measured values of each indicator into non-unit (normalized) values that range 
from 0 to 1, where values close to 1 indicate better sustainability and values close 
to 0 indicate weak sustainability. In some other studies, the overall results of all 
the indicators were calculated as the mean value of single indicators (Westfall & 
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de Villa, 2001; Shathy & Reza, 2016; Suvorov et al., 2018). Huang et al. (2015) 
recommended applying statistical methods such as Regression Analysis, Prin-
cipal Component Analysis, Factor Analysis, Analytic Hierarchical Process, or 
Linkage Analysis for their better accuracy. In this study, Analytic Hierarchical 
Process (AHP) method was applied to set the weighting value to each proposed 
indicator. The main advantage of this method is that high weighted values are 
assigned to the indicators considered to be more important. Steps for conducting 
this method include setting up scoring values, setting up the evaluating matrix, 
and checking the consistency of the results (Kousalya et al., 2012). 

First, a scale of pairwise comparison was set and ranged from 0 to 9. Then a 
questionnaire was built and surveyed to two groups of people: the state officers 
and the residents. Indicators are divided into two levels, level 1: the seven com-
ponent types of indicators including Water; Atmosphere, Landscape, Noise; Odor; 
and Solid Waste; and level 2: the sub-indicators in each component group (Table 
2). The matrix of the evaluation was then set to assess the results. The consis-
tency of the matrix was also checked by the Consistency Ratio (CR). The CR 
value should be less than or equal to 0.1. CR is the ratio of the Consistency Index 
(CI) and the Random Index (RI): 

CR = CI/RI                          (1) 

where 

CI = (λmax − n)/(n-1)                      (2) 

λmax (specific value of comparison matrix) = average value of consistent vector 

Consistent vector = weighted sum vector/weight vector        (3) 

Weighted sum vector = matrix comparing × weight vectors       (4) 

N is the number of elements in the comparison matrix, in the study n = 7. 
RI is chosen 1.350 (n = 7) (Kousalya et al., 2012). 

2.4. Questionnaire’s Development 
2.4.1. Questionnaire Design Principle 
The study aims to survey people using a questionnaire. Unlike the interview, this 
study relies on the respondents to fill in the information themselves, so the sur-
vey form is designed with closed-ended questions. The design principle of the 
questionnaire is simple to understand, not confusing, and save time answering. 
The short questions together with the scoreboard are therefore designed to be 
simple and concise in order to obtain the needed information without causing 
difficulties to the respondents (Sreejesh et al., 2014). The content of the survey 
consists of 2 main parts: part 1 is general information about the respondent, and 
part 2 is the evaluation part for scoring on the quality of the environment. 

2.4.2. Questionnaire’s Reliability 
The survey applies Saaty’s 9-level scale (Kousalya et al., 2012). Before making 
on-site surveying, the questionnaire was tested and checked by the research team. 
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The questions were uniquely built and not duplicated. In the questionnaire, pair-
wise comparison is taken place at the same level of the indicator’s group. For the 
group of local people, we found that the comparison between factors should be 
simple and easy to understand so that people are not confused and mistaken. 
However, for the group of state officers, the measurement is extended to 9 levels 
because this group of people has more specialized expertise in the environmental 
management field (Table 3). 

2.4.3. Questionnaire’s Validity 
The survey results were expectedly subjective based on life experiences and per-
sonal feelings of the respondents. Therefore, to evaluate the validity of the sur-
vey, we divided the respondents into 2 groups, in which the main target group is 
233 people living in the study area, and the evidence is a group of 24 govern-
mental officers at ward and commune level. The survey results of these two 
groups will be compared for similarity. If the results of the two groups are simi-
lar, it can be assumed that the results are authentic and reflect reality in the sur-
veyed area. 

3. Results and Discussion 
3.1. Descriptive Analysis of the Respondents 
3.1.1. Local Residents 
A total of 233 respondents were surveyed across 10 wards in the region, including: 
Tan Dinh, Ben Nghe, Ben Thanh, Cau Kho, Co Giang, Cau Ong Lanh (COLanh), 
Da Kao, Nguyen Cu Trinh (NgCuTrinh), Nguyen Thai Binh (NgThBinh), and 
Pham Ngu Lao (PhNgLao) (Figure 1(a)). The male and female ratios are 46.35% 
and 53.65%, respectively. Most of the respondents are the office workers (41.6%), 
and more than 70% of the asked people are College/University graduate. The 
average age of the respondents is 38.6, the average duration of living is more  

 
Table 3. Scale for pairwise comparison between Factor 1 and Factor 2. 

Score Important level Explanation 

For state officers’ survey 

1 Equal Two equally important factors 

3 Relatively higher Factor 1 is relatively more important than the other 

5 Higher Factor 1 is more important than the other 

7 Much higher Factor 1 is more important than the other 

9 Much more higher Factor 1 is more important than the other 

2, 4, 6, 8 Intermediate values Values in between the two rating levels 

For residents’ survey 

1 Equal Two equally important factors 

9 More important Factor 1 is more important than the other 

1/9 Less important Factor 1 is less important than the other 
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than 19 years, and typical income per month is nearly 435 USD (10 million Viet-
nam Dong-VND) (Table 4). 

3.1.2. Local Authorities 
Twenty four local authorities have provided their information about education, 
work specialization, research and teaching situation and state management ac- 
tivities (Figure 1(b)). Of the 24 surveyed, those with university/college degrees 
accounted for more than 90%, and two have master’s degrees. Two people (8.3%) 
participate in teaching activities at universities/colleges. In terms of work specia-
lization, all are working in the field of urban related and environmental man-
agement. 

3.2. Weight Results of the Suggested Indicators 
3.2.1. Weight Results of the Component Indicators 
The results of the preference of 24 local authorities and 233 people are shown in 
Table 5. 

 
Table 4. Descriptive analysis of 223 respondents by age, income, working and living period. 

 Minimum Maximum Mean Std. Deviation Variance Skewness 

Age (year) 19.00 72.00 38.66 12.80 163.78 0.84 

Income 
(Million VND per month) 

2.00 70.00 9.983 8.17 66.72 3.40 

Working Period (year) 1.00 45.00 9.73 8.61 74.058 1.75 

Living Period (year) 1.00 72.00 19.22 20.22 408.90 0.93 

 

 
Figure 1. Frequency distribution by places of (a) 233 surveyed residents and (b) 24 local authorities. 
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3.2.2. Weight Results of the Sub Indicators 
The results of the importance level of the sub-indicators of 24 local authorities 
are shown in Table 6. 

 
Table 5. Weights results of seven component indicators. 

 Local authorities Residents 

Number surveyed: 24 233 

CR coefficient: 0.104 0.105 

Weight of the indicators: 

1. Soil/Land 0.191 0.348 

2. Water quality 0.279 0.208 

3. Air quality 0.181 0.192 

4. Landscape 0.124 0.105 

5. Noise 0.130 0.062 

6. Odor 0.059 0.046 

7. Solid waste 0.036 0.039 

 
Table 6. Weights results of seven component indicators (number surveyed: 24). 

Component Label Sub-index Weight 

1. Soil/Land 
(CR = 0.094) 

1.1 
1.2 
1.3 

Land subsidence condition 
Percentage of land for green area 
Soil pollution 

0.13 
0.58 
0.29 

2. Water quality 
(CR = 0.105) 

2.1 
2.2 
2.3 
2.4 
2.5 

Quality of water supply 
Quality of natural water 
Surface and groundwater pollution 
Drainage capability of the area 
Groundwater’s exploitation 

0.07 
0.12 
0.20 
0.28 
0.33 

3. Air quality 
(CR = 0.081) 

3.1 
3.2 
3.3 
3.4 

Particulate matters 
Transport air pollution 
Pollution from business establishments 
Pollution from burning coal, garbage, or other items outdoors 

0.63 
0.08 
0.13 
0.16 

4. Landscape 
(CR = 0.038) 

4.1 
4.2 
4.3 

Surrounding green and entertainment areas 
Openness level of the surrounding environment 
Surrounding Ecosystem 

0.15 
0.65 
0.21 

5. Noise 
(CR = 0.102) 

5.1 
5.2 
5.3 

Noise from vehicles 
Noise from business activities 
Noise from construction activities 

0.16 
0.54 
0.30 

6. Odor 
(CR = 0.054) 

6.1 
6.2 
6.3 
6.4 

Odor from untreated garbage 
Odor from sewers 
Odor from outdoor business activities (such as street vendor) 
Odor from solid waste transfer stations and landfills 

0.12 
0.17 
0.29 
0.41 

7. Solid waste 
(CR = 0.052) 

7.1 
7.2 
7.3 
7.4 

Volume of waste generated (kg/day/person) 
Waste composition 
Percentage of waste collected/recycled 
Solid waste pollution (street garbage, litters on sewers) 

0.10 
0.21 
0.35 
0.33 
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3.3. Discussion 
3.3.1. Weight Results of the Component Indicators 
The CR coefficient of the two survey groups is about 10% (Table 5), which shows 
that the results of the survey respondents’ opinions are quite similar and there-
fore the calculated weights are significant. The results show the similarity in the 
survey opinions of the two groups of people when ranking the importance of en-
vironmental quality factors in the living and working areas. 

The environmental elements including soil, water, and air quality were assessed 
as the most important by both groups, as the total weighting values of these three 
indicator groups is about 65% for both survey groups. In the group of the three 
most important environmental quality factors, the local authorities group as-
sessed that the factor of water quality played the most important role while the 
group of residents believed that the quality of the soil was the most important 
factor (Table 5). 

The three least important indicator groups surveyed were solid waste, odor 
and landscape (for local authorities group), and solid waste, odor, and noise (for 
resident group), about which shows that these factors are not current issues that 
the community concerned. 

3.3.2. Weight Results of the Sub Indicators 
Assessing more detail the component indicators in each group of environmental 
quality indicators, the survey results of community workers showed a degree of 
consensus in evaluating which factors play an important role. This consistency is 
presented through the CR value of all sub-indices of seven environmental quality 
indexes are within the limit of 10% allowance (Table 6). 

The AHP’s results in Table 6 show which criteria play the most important 
role in the indicator groups. For the soil/land quality group, the indicator Per-
centage of land for green area accounts for 58%, which shows the urgent re-
quirements for urban green spaces. The local government also realizes that this 
is an important factor contributing to improving the quality of life of people in 
urban areas. Similarly, the indicator: The openness of the surrounding environ-
ment of the group of landscape indicators, also accounts for the highest rate of 
65% within the group. These two factors help to reaffirm the community’s view 
on the quality of the living environment in urban areas, which is now much va-
lued about the degree of openness and increasing the rate of contact with nature. 

For the group of water quality indicators, the highest percentage result is on 
the Groundwater exploitation indicator, which reflects the current situation of 
the area being subsided due to a long time of underground water extraction. Other 
indicators such as water quality, natural water, and groundwater pollution were 
also assessed to be of equal importance. Particularly, the indicator of supply wa-
ter quality is not appreciated, shown by the lowest percentage within the group. 
This may be the result of supply water quality improvement, and therefore no 
longer the main concern of local authorities. 
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For the group of air quality criteria, the importance level of fine dust (Particu-
late matters) accounts for 63%, while the indicators of traffic pollution are very 
low. This shows that respondents are very interested in the problem of fine dust 
pollution but did not think that the problem of air pollution caused by traffic is a 
concern in District 1. This is similar to the assessment of the surveyors in the 
group of noise indicators, in which the assessment of noise caused by traffic is 
not too high (16%). These results may be understood that the problems of smoke 
and noise pollution due to traffic are not too serious in the study area. 

For the group of odor indicators, the local authorities recognized that the smell 
of waste at transfer stations and treatment areas as the most serious problem, 
and they also identified that littering indiscriminately and the rate of uncol-
lected/reused garbage are the most concerned issues. 

3.3.3. Suggestion of Refined Overall Urban Environmental Quality Index 
Suggestion of Urban Environmental Quality Index calculation 
From the gained results, we propose a set of indicators of urban environmen-

tal quality of life (UEQL) in the study area, including 07 groups of indicators and 
their coefficients as follow: 

UEQL = 26.95 * (Soil/Land) + 24.35 * (Water quality) + 18.65 * (Air quality) + 
11.45 * (Landscape) + 9.60 * (Noise) + 5.25 * (Odor) + 3.75 * (Solid waste). 

Where the coefficients of indicator groups are the average percentage of the 
weights presented in Table 5. 

The high coefficient values for the group of natural environment including 
soil, water, and air quality show the similarity in the assessment of the research 
team and the surveyed people with respect to the area’s quality of the natural en-
vironment. The area’s environmental quality is currently impacted by popula-
tion growth, outdated infrastructure, dense construction of residential and com-
mercial areas, and lack of open urban spaces. The coefficient of the Landscape 
group indicates the increasing concern of residents about the lack of space to in-
teract with nature. Calculation of each component group is therefore recom-
mended as follow (Table 6). 

 
(Soil/Land) 

group 
=0.13 * (Land subsidence condition) + 0.58 * (Percentage of land for green area) 

+ 0.29 * (Soil pollution) 

(Water quality) 
group 

=0.07 * (Quality of water supply) + 0.12 * (Quality of natural water) + 0.20 * 
(Surface and groundwater pollution) + 0.28 * (Drainage capability of the area) + 
0.33 * (Groundwater’s exploitation) 

(Air quality) 
group 

=0.63 * (Particulate matters) + 0.08 * (Transport air pollution) + 0.13 * (Pollution 
from business establishments) + 0.16 * (Pollution from burning coal, garbage, 
or other items outdoors) 

(Landscape) 
group 

=0.15 * (Surrounding green and entertainment areas) + 0.65 * (Openness level of 
the surrounding environment) + 0.21 * (Surrounding Ecosystem) 

(Noise) group 
=0.16 * (Noise from vehicles) + 0.54 * (Noise from business activities) + 0.30 * 

(Noise from construction activities) 
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(Odor) group 
=0.12 * (Odor from untreated garbage) + 0.17 * (Odor from sewers) + 0.29 * 

(Odor from outdoor business activities) + 0.41 * (Odor from solid waste transfer 
stations and landfills) 

(Solid waste) 
group 

=0.1 * (Volume of waste generated) + 0.21 * (Waste composition) + 0.35 * 
(Percentage of waste collected/recycled) + 0.33 * (Solid waste pollution) 

 
We also propose a range of UEQL values between 0 and 1000, which are di-

vided into the following quality categories: 
• UEQL from 0 to 400 points: Bad, need much improvement. 
• UEQL from 401 to 600 points: Average, need improvement. 
• UEQL from 601 to 800 points: Quite Good, consider better improvement. 
• UEQL from 801 to 1000 points: Good, need a protection and maintenance 

plan. 
Suggestion of indicator’s calculation 
Each component indicator’s value is recommended from 0 to 10 with specific 

measurement. For example, calculating suggestion for every indicator in the Land/ 
Soil sub-index is presented in Table 7. The research team therefore advises fur-
ther study on completion of every indicator’s measurement method and applica-
tion to the area for validation. 

4. Conclusions 
4.1. Shortcomings 

We recognize that the study is deficient in terms of the number of people surveyed. 
Although this is a pilot study, the obtained results have shown the consensus of the  

 
Table 7. Indicator’s calculation in the Land/Soil sub-index. 

Indicators Method Reference Unit Specific value Score 

Land 
subsidence 
condition 

Practical 
measureme

nt 

The official 
report of land 

subsidence in the 
area 

cm*year-1 

0 - 1 8 - 10 

1 - 10 5 - 7 

>10 0 - 4 

Percentage of 
land for 

green area 

Estimation 
based on 
statistical 

data 

National 
standard for 

public green area 

m2 per 
resident 

12 - 15 8 - 10 

8 - 12 4 - 7 

4 - 8 2 - 3 

0 - 4 0 - 1 

Soil pollution 
Practical 

measureme
nt 

National 
standard for 

residential soil 
quality, 

including heavy 
metal, chemicals, 

pesticides and 
insecticides 

mg 
pollutants 
per kg of 
refined 

soil 

All the regulated pollutants 
are traced or not found 

7 - 10 

Less than 3 pollutants are 
found at a higher level than 

the limits 
4 - 6 

More than 3 pollutants are 
found at higher level than 

the limits 
0 - 3 

(Note: information provided in this table is the research team’s proposal). 
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respondents on environmental quality issues in the community. However, we ad-
mit that the average surveying rate of 23.3 people per ward is still low and needs 
more people’s participation. Another aspect of this research is the essential of 
expert and policy maker consultation, particularly researchers and top govern-
mental managers. Therefore, in the next studies, we plan to expand the number 
of surveyed residents, develop more survey target groups, build complete me-
thods of quantifying UEQL set, and apply the set to the area for validation. 

4.2. Conclusions 

The development of a set of indicators for urban living environment quality by 
consulting local people and officers plays an important role in the field of envi-
ronmental management. This set of indicators not only reflects the content of 
environmental quality that people consider to be an important issue but also shows 
people’s desire for their surrounding living environment. Therefore, the propos-
al of this set of criteria based on public consultation should be implemented for 
its essential for senior managers, policy-makers, environmental experts (espe-
cially environmental monitoring specialists) to reference and identify which en-
vironmental problems at the site are emerged and needed to be prioritized for 
remediation or improvement. 
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