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Abstract: 

A comprehensive evaluation including residents’ physical, psychological and cultural 

perceptions of their community can better guiding initiatives to improve community 

construction. Landsenses ecology is an emerging discipline which emphasizes the 

combination of the environment and human’s subjective perceptions and provides a 

theoretical basis for the comprehensive assessment of the perceptions of community 

residents. In this study, a three-level evaluation system of residents’ perceptions was 

constructed based on landsenses ecology and Maslow’s hierarchy of needs theory, 

including physical perceptions (1st level), psychological perceptions (2nd level), and 

cultural perceptions (3rd level). Additionally, a comprehensive perception index was 

established based on a fuzzy comprehensive evaluation method. By evaluating the 
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residents’ perceptions of five typical communities in the city of Xiamen, China, it was 

found that the cultural perceptions of residents had significantly lower index scores 

than their physical and psychological perceptions, that is, the higher the perception 

level is, the more difficult it is to realize the residents’ demands. The results conform 

to Maslow’s hierarchy of needs and the proposed perception levels based on 

landsenses ecology and verify the rationality of the present method for evaluating the 

residents’ perceptions of their community. These findings could provide a scientific 

basis for community planning and management. 

Keywords: landsenses ecology; community; Maslow’s hierarchy of needs; resident 

perceptions; human settlement; fuzzy comprehensive evaluation. 

1. Introduction 

Human settlements are composed of facilities and services for residents and 

residents’ perceptions of them (Doxiadis, 1970). Studies have shown that subjective 

perceptions are more representative of residents’ quality of life than objective 

characteristics (Beveridge et al., 1976; Marans and Rodgers, 1975; Hamersma et al., 

2014) and more important for the assessment of residents’ health and wellbeing 

(Aragonés et al., 2017; Yu et al., 2019). Recent studies of residents’ perceptions of 

their community have mainly focused on one of either the perception of physical 

health, mental health, or safety needs (Arthur et al., 2018; Yu et al., 2019; Jones et al., 

2019). It is of significant practical and scientific value to carry out comprehensive 

evaluation of residents’ multi-level perceptions of their community, including 

physiological and psychological perceptions. 
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Landsenses ecology is an emerging discipline based on ecological research, 

which emphasizes the integration of human sensory, psychological, and cultural 

perceptions, etc., into ecological environmental research (Zhao et al., 2016) and 

comprehensively summarizes the different dimensions of residents’ perceptions of 

their living environment. Maslow’s hierarchy of needs divides human needs into five 

categories, from basic physiological needs to higher “spiritual” needs (Hale et al., 

2019). Some studies linked ecosystem services to Maslow's hierarchy and the results 

show that people’s demand or recognition degree of different ecosystem services is in 

a pattern likes Maslow’s hierarchy (Haida et al.,2016; Wang et al.,2017; Kang et 

al.,2019), which proved the rationality of Maslow’s hierarchical framework. Based on 

the theory of landsenses ecology and Maslow’s hierarchy of needs, this study 

established a comprehensive system for the evaluation of residents’ perceptions of 

their community which can evaluate such perceptions more scientifically and 

comprehensively. 

The remainder of this article consists of three parts: in part 1 (Section 2), the 

theories of Maslow’s hierarchy of needs and landsenses ecology were expounded; part 

2 (Section 3) describes the new index system for the comprehensive evaluation of 

residents’ perceptions, including physical, psychological, and cultural perceptions; 

and part 3 (Sections 4 and 5) presents (1) an analysis of residents’ perceptions of their 

community, taking five typical communities in Xiamen, China, as examples, and (2) a 

verification of the evaluation method established in part 2. The results show that 

physical, psychological, and cultural perceptions, and the comprehensive perception 
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indicators established in this paper, can accurately reflect the perceptions of 

community residents. The methods and findings of this study could be applied to 

community planning and management to help urban communities more efficiently 

manage human settlements and increase the level of human care. 

2. Literature review 

2.1. Evaluation of residents’ perceptions of their community 

Residents’ perceptions of their community are the result of their understanding 

and evaluation of the objective conditions of the community’s infrastructure, 

interpersonal relationships, culture, etc. (Burnett et al., 2014). These perceptions are 

influenced by many factors, which can be divided into physical and psychological–

cultural aspects. The physical aspects include perceptions that are directly influenced 

by the community form and natural space, etc. (Lovejoy et al., 2010; Mohit and Azim, 

2012), while the psychological–cultural aspects include perceptions that are further 

influenced by social harmony, a sense of belonging, cultural education, etc. (Carneiro 

et al., 2018; Hwang et al., 2019). 

Previous studies mainly focus on residents’ physical perceptions of their 

community including environmental and public facilities (Yang et al., 2018; Chen and 

Zhang, 2018), geographical location and convenience of transportation (Elldér, 2014; 

Poku-Boansi and Adarkwa, 2016), community services and security (Seekins et al., 

2012; Pagliara and Wilson, 2010), housing quality (Phillips et al., 2004; Zhan et al., 

2014), the social and economic environment (Lovejoy et al., 2010; Mohit and Azim, 

2012), etc. Studies of residents’ perceptions of psychological–cultural aspects are 
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relatively scarce. Hur and Nasar (2014) and Leverentz et al. (2018) analyzed the 

impact of residents’ sense of security as well as sense of place on their overall 

satisfaction with community. While most studies only involved one factor and few 

performed simultaneous comprehensive evaluations of physical, psychological, and 

cultural perceptions.  

2.2. Maslow’s hierarchical framework 

Maslow’s hierarchy of needs theory divides people’s needs into five levels: The 

1st set of hierarchical needs identified by Maslow is physiological needs, including air, 

water, food, shelter and rest. They are the basic need of human beings and are mostly 

easily met; The 2nd set is safety needs. For residents, it mainly refers to original basic 

human need of safety from physical threats; The 3rd group is love and belonging, or 

social need, for humans desire to communicate with others and belongs to groups; 

The 4th group is esteem needs, including respect, fairness, and so on; the last level of 

need is self-actualization, namely, to be actualized in what a person is born to be; once 

these 4 levels of needs are met, he can become self-actualization (Clarke et al., 2006; 

Hale et al., 2018; Maslow, 1943). These five levels can be envisioned as a ladder, 

moving from low to high—that is, from material demands to higher “spiritual” 

demands (Hale et al., 2019). 

Clarke et al. (2006) and Lazim and Qsman (2009) used Maslow’s hierarchy to 

measure the welfare of Australian residents and the quality of life of Malaysian 

residents, respectively. Therefore, it is feasible to evaluate residents’ perceptions of 

their community with reference to Maslow’s hierarchy of needs. 
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2.3.  Concept and connotations of landsenses ecology 

Zhao et al. (2016) proposed the concept of landsenses ecology, and defined it as 

a scientific discipline that studies land-use planning, construction, and management to 

achieve sustainable development based on ecological principles and the analysis of 

natural elements, physical senses, psychological perceptions, socioeconomic 

perspectives, process risk, and associated aspects. Landsenses ecology integrates 

ecology, landscape ecology, environmental psychology, landscape aesthetics, and 

other disciplines, integrates humans into ecological processes to study the relationship 

between the two (Shi et al., 2017), and emphasizes human multi-sensory, 

psychological, and cultural perceptions.  

Landsenses ecology extends the traditional definition of environment, based on 

urban ecology, environmental aesthetics, etc. In urban ecology, the environment 

includes human habitats, working environments, the regional ecological environment, 

and the cultural environment, which, together with human beings, constitute a 

complex “social–economic–natural” ecosystem (Ma and Wang, 1984; Wang, 1998). 

Environmental aesthetics holds that, in urban areas, the environment is closely related 

to daily human activities (Wohlwill, 1976). Landsenses ecology extends the scope of 

environment to all activities and things that human beings can perceive and 

experience. 

Based on the above review, this paper argues that the term “landsenses” 

emphasizes the combination of environmental elements and the subjective perceptions 

of human beings and involves two main aspects: “land”, referring to various material 
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factors that can be perceived objectively, including natural factors, the social economy, 

and social and natural processes and risks; and “senses”, referring to human 

subjective perceptions of these material factors. Of these, “senses” can be divided into 

three levels: (1) physical perceptions, including vision, hearing, smell, taste, touch, 

and their combination, which are the most direct and first perceptions of the 

environment. Effective physical perceptions determine the other two levels of 

perceptions; (2) psychological perceptions—that is, the law of human psychological 

activity in different environments—which are subjective judgments formed in the 

process of human cognition, including higher-level feelings such as comfort and 

security; and (3) cultural perceptions, which are further impacted by factors such as 

ideology, lifestyle, customs, religious beliefs, aesthetics, morality, political factors, 

and production relations (Zhao, 2016), and are the highest level of perception. 

Several studies based on landsenses ecology have been conducted, mainly 

focusing on ecological planning (Shi et al., 2017), ecological restoration (Wu et al., 

2016; Tian et al., 2016), and landscape pattern planning and optimization (Dong et al., 

2016; Tang et al., 2016). However, the scale of this research is mainly macroscopic or 

mesoscopic, with few studies focusing on the community scale.  

3. Methods 

The theoretical framework of the method used in this study for the 

comprehensive evaluation of residents’ perceptions of their community is shown in 

Figure 1. Landsenses ecology emphasizes the inclusion of human subjective 

perception into the study of the eco-environment. Therefore, this study used people as 
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the main focus and established an indicator system for the evaluation of residents’ 

perceptions of the objective physical factors based on the theory of the science of 

human settlements (Doxiadi, 1970; Wu, 2001) and Maslow’s hierarchy of needs. 

Additionally, a method for the comprehensive evaluation of residents’ perceptions of 

their community was established. 

 
Figure 1. Theoretical framework of the method used in this study to evaluate residents’ 
comprehensive perceptions of their community. 
 

3.1. Study area 

Xiamen (24°23’～24°54’ N, 117°53’～118°26’ E) is a typical coastal tourist city 

with a total area of about 1699 km2 and a water area of about 390 km2. Therefore, 

taking communities in Xiamen as case studies could be useful for evaluating the 

effectiveness of community governance from multiple perspectives, and could be 

used to inform the guidance of community construction and government. This study 

used five typical communities in different districts of Xiamen (Figure 2) as case 

studies. Specific information about these communities is shown in Table 1. 
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Figure 2. Locations of the communities investigated in this study. 

3.2. Data 

A questionnaire method was adopted to determine the perceptions of the 

residents regarding their communities. The questions were designed based on the 

indicator system for the evaluation of residents’ perceptions of their community in 

section 3.3. To prevent leading answers, all survey questions were neutrally worded. 

With the help of the community residents’ committee, residents of the five 

communities were asked to evaluate their perceptions of 13 selected indicators using a 

ten-step scale from 1 to 10 (1 being lowest and 10 being highest). In order to ensure 

the residents’ comprehensive understanding of their community, only respondents 

who had lived in their community for at least one year were selected. The population 

composition, economic structure and cultural characteristics of each community were 
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carefully investigated through field research and unstructured interviews with 

community managers and neighborhood committees. The questionnaire survey was 

conducted in July 2017. A total of 155 questionnaires were sent out across all five 

communities, and the response rate was 100%. A total of eight questionnaires were 

discarded due to being incomplete. Therefore, a total of 147 valid questionnaires were 

obtained, representing a validity rate of 95%. The questionnaire data were analyzed 

using the IBM SPSS Statistics 19 (IBM Corporation, Armonk, NY, USA) and 

Microsoft Excel (Microsoft Corporation, Redmond, WA, USA) software via 

descriptive statistical analysis, non-parametric analysis of variance, and multiple 

comparisons. Questionnaire data passed a reliability test (Cronbach’s alpha = 0.874) 

and a validity test (Kaiser–Meyer–Olkin (KMO) = 0.838; Bartlett sphericity test 

P<0.001). 

Table 1. Details of the five communities used as case studies. 

Name 

Basic information 

Characteristics 
Community 

type 

Construction 

date of 

buildings 

Date of 

establishment 

of community 

administration 

Area 

(km2) 

Permanent 

population 

density 

(per km2) 

Haihong 

community, 

Haicang District 

(Community 1) 

2000s 2008 2.00 2286.00 

The largest community in Haicang 

District, with mainly middle- to 

high-level housing estates. The 

community has a complete 

administration and rich community 

activities related to environmental 

protection.  

Middle- to 

high-level 

community 

Heshan 

community, 

Huli District 

(Community 2) 

2010s 2013 1.40 10,714.29 

Established relatively late. Has rich 

community activities related to 

environmental protection.  

New 

community 

Longtou 

community, 

Siming District 

1980s–1990s 2003 0.90 6681.11 

Located in the busy area of Kulangsu 

Island, a tourist area and UNESCO 

Intangible Cultural Heritage site. Has 

Tourism 

community 
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(Community 3) a relatively complete administration 

and infrastructure but no property 

management companies. Belongs to 

the “Xiamen Community 

Construction Demonstration 

Community” and the “Xiamen 

Civilized Safe Community”. 

Neicuo 
community, 
Siming District 
(Community 4) 

1980–1990s 2003 1.01 5000.00 

Located in the quiet section of 
Kulangsu Island. Has relatively 
incomplete infrastructure and no 
property management companies. 
One of China’s “National Top 100 
Learning Communities”. 

Tourism 

community 

Yunxi 

community, 

Tong’an District 

(Community 5) 

2000s 2008 0.35 15,714.29 

Typical mixed urban and rural 

community with complete 

educational and entertainment 

facilities. Belongs to “Provincial 

Civilized Community” and “Green 

Community”. 

Green 

community 

Sources: Xiamen City Chronicle Volume 1, Volume 9 (2004): 
http://www.fzb.xm.gov.cn/dqsjk/xmsz/xmsz/ (last accessed 20 August 2019); internal 
documentation from the Environmental Protection Bureau of Tong’an District (2008). 

 

3.3. Indicator system for the evaluation of residents’ perceptions of their community 

This paper believes that the perception levels in landsenses ecology are in line 

with Maslow’s levels of need (Figure 3). The first level of the landsenses ecology 

hierarchy of perceptions, namely physical perceptions, consists of perceptions of the 

various objective material factors that exist in the community based on the five 

senses; these perceptions correspond to physiological needs in Maslow’s hierarchy. 

The second level, namely psychological perceptions, refers to residents’ feelings, 

corresponding to psychological needs in Maslow’s hierarchy including safety, social 

and esteem. The third level, namely cultural perceptions, refers to residents’ 

perceptions of humanistic value, the significance of education, their sense of identity, 

etc., in the community. These correspond to self-actualization needs in Maslow’s 
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hierarchy, for if we wish most people could realize self-fulfillment, the community 

culture should be diverse and inclusive (Huang et al., 2018). 

Based on the above two theories, this study established an indicator system for 

the evaluation of residents’ perceptions based on three dimensions—namely physical 

perceptions, psychological perceptions, and cultural perceptions (Table 2)—and 

selected indicators for each dimension based on existing research. 

 

Figure 3. Perception levels of landsenses ecology and Maslow's hierarchy of needs 

 

Table 2. Details of the developed indicator system for the evaluation of the 
perceptions of community members based on landsenses ecology. 

Target level Perception level Indicators 

Community 
Perception 
Assessment 

Physical (Level 1) 

Green Space (Indicator 1) 
Air freshness (Indicator 2) 
Public facilities (Indicator 3) 
Community Service (Indicator 4) 
Convenient traffic (Indicator 5) 
Housing quality (Indicator 6) 

Psychological (Level 2) Sense of comfort (Indicator 7) 

Maslow’s hierarchy of needs Landsenses ecology hierarchy of perceptions 

Cultural 

Psychological 

Physical 

Esteem 

Social 

Safety 

Physiological 

 Self-actualiz
ation 

3rd 
level  

2nd level 

1st level  
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Sense of security (Indicator 8) 
Sense of belonging (Indicator 9) 
Social harmony (Indicator 10) 
Esteem (Indicator 11) 

Cultural (Level 3) 
Educational Function (Indicator 12) 
Identity (Indicator 13) 

For physical perceptions, six indicators were selected from three aspects of 

community—namely natural environment, service facilities, and housing—referring 

to previous research on human communities (Table 2, Indicators 1–6). The natural 

environment includes green space (Indicator 1) and air freshness (Indicator 2). Green 

space includes the vegetation, grassland, gardens, and water in a community, and is 

mainly perceived via the senses of vision, hearing, and smell. Green space has a 

significant impact on residents’ physiological, aesthetic, and psychological health, and 

is an important indicator of the livability of a community and the satisfaction of its 

residents (Chen et al., 2017; Gascon et al., 2018; Madzia et al., 2019). Air freshness, 

which refers to the cleanliness of the air in a community, is closely related to health 

problems such as respiratory diseases (Chen et al., 2019) and is primarily perceived 

via the sense of smell. Public facilities (Indicator 3) refers to public infrastructure in 

the community, including roads, streetlights, parking lots, and facilities for fitness and 

recreation (Panter and Ogilvie, 2015). Community service (Indicator 4) includes 

social welfare activities for the material and “spiritual” needs of residents, which have 

a significant impact on their quality of life (Christenson, 1979). Convenient traffic 

(Indicator 5) indicates the severity of road traffic in and around the community. 

Housing quality (Indicator 6) expresses the quality of the residential buildings in the 

community. These indicators are closely related to the residents’ quality of life, and 
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their perception involves combinations of different types of perceptions, including 

visual, tactile, and olfactory. 

For psychological perceptions, five representative indicators were selected based 

on previous research (Table 2, Indicators 7–11). Sense of comfort (Indicator 7) refers 

to the feelings of relaxation, pleasure, and ease felt in the community (Watanabe et al., 

2006). Sense of security (Indicator 8) refers to personal safety; sense of a stable life; 

freedom from threats, pain, and disease; and the need for institutions, order, and 

physical and interpersonal boundaries (Chong et al., 2017). Sense of belonging 

(Indicator 9) refers to the feeling of love and attachment to the community (Gehl, 

1989). Social harmony (Indicator 10) refers to the willingness to build interpersonal 

relationships with others in the community (Zheng et al., 2012). Esteem (Indicator 11) 

refers to the mutual respect among residents, which reflects the social equality of the 

community (Huang et al., 2018). 

For cultural perceptions, two representative indicators were selected (Table 2, 

Indicators 12 and 13). Educational function (Indicator 12) refers to the function of 

community culture in improving the residents’ culture quality, other than that related 

to their psychological and spiritual needs (Liu and Feng, 2002). Identity (Indicator 13) 

mainly refers to culture identity, including values, thinking mode, behaviors, etc., 

which embodies culture diversity and inclusion. It is formed in the interaction of 

community members and organizations and mainly is reflected in the care and 

participation in community public affairs (Wu, 2011).  
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3.4. Comprehensive fuzzy evaluation method for residents’ perceptions 

3.4.1. Analysis steps for comprehensive fuzzy evaluation 

(1) Establish the factor set and the evaluation set 

The factor set is defined as U = �u�, u�, ⋯ , u	
, where m represents the number 

of indicators. U can be divided into several categories according to the attributes of 

the evaluation indicators, namely U = U� ∪ U� ∪⋯∪ U� . The evaluation set is 

defined as V = �v�, v�, ⋯ , v�
, where n is the number of different evaluations and is 

generally 3–5. In this study, the evaluation set was established as V={Very Good, 

Relatively Good, Moderate, Relatively Bad, Bad}, and the corresponding 

relationships between these five grades and the scores of the questionnaire were set as 

Very Good = (9, 10), Relatively Good = (7, 8), Moderate = (5, 6), Relatively Bad = (3, 

4), and Bad = (1, 2). These five grades (Very Good, Relatively Good, Moderate, 

Relatively Bad, and Bad) were assigned values of 1, 2, 3, 4, and 5, respectively. 

（2）Establish the fuzzy evaluation matrix 

The relationship between the evaluation indicators and the evaluation set can be 

demonstrated using a membership function. Let r�� be the degree of membership of 

an evaluated object to the graded fuzzy subset v� in terms of factor u�. The fuzzy 

evaluation matrix (R) can be expressed as R = �r����×	, and is generally normalized 

so that ∑r�� = 1. 

(3) Establish the fuzzy comprehensive evaluation model 

A method was adopted to determine the weight of each evaluation factor 

Z = �z�, z�, ⋯ , z	
, where z�  represents the weight of the ith factor. The fuzzy 
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comprehensive evaluation vector (B) can be expressed as B = Z°R = (b�, b�⋯ , b	), 

where “°” is the operator of the fuzzy operation. In this paper, “°” refers to the 

weighted average model. 

3.4.2. Indicator weights 

The determination of weight is critical to the results of the comprehensive 

evaluation. The hierarchical structure of the three levels of perceptions proposed in 

this paper is consistent with the five human demands in Maslow’s hierarchy of needs, 

that is, only after physiological needs are met will people pursue psychological 

enjoyment and finally “spiritual” needs. Therefore, as the level of demand increases, 

the weights of the perception indicators should also increase. Lazim (2009) give 

higher weights to indicators in higher levels of Maslow’s hierarchy of needs, with 

physiological, security, social, and self-actualization requirements being given 

weights of 1, 2, 3, and 4, respectively. Compared with other weighting methods, this 

method can better reflect hierarchical and linear progressions, which is more in line 

with the indicator system used in this study. Therefore, according to the method of 

Lazim (2009), in this study, third-level weight (×1) was given to the indicators of 

physical perceptions, second-level weight (×2) was given to the indicators of 

psychological perceptions, and first-level weight (×3) was given to the indicators of 

cultural perceptions. After normalization, the weights of the indicators of physical, 

psychological, and cultural perceptions were 0.05, 0.09, and 0.14, respectively. 

Jo
urn

al 
Pre-

pro
of



 

 

4. Results and discussions 

4.1. Fuzzy comprehensive evaluation 

A fuzzy comprehensive evaluation method was used to calculate the 

comprehensive perceptions of the residents of the five communities. The evaluation 

set was established as V= {Very Good, Relatively Good, Moderate, Relatively Bad, 

Bad}, and the corresponding relationships between these five grades and the scores of 

the questionnaire were set as Very Good = (9, 10), Relatively Good = (7, 8), Moderate 

= (5, 6), Relatively Bad = (3, 4), and Bad = (1, 2). These five grades (Very Good, 

Relatively Good, Moderate, Relatively Bad, and Bad) were assigned values of 1, 2, 3, 

4, and 5, respectively. The results of the questionnaires show that the comprehensive 

perception indexes of the residents of all five communities were high and all above 

8.5 (Fig. 4). The comprehensive perception indexes of the residents of the five 

communities had the following order: Yunxi community (Tong’an District) > Heshan 

community (Huli District) > Haihong community (Haicang District) > Longtou 

community (Siming District) > Neicuo community (Siming District). The highest 

score was obtained for the physical perception level; however, since this level had the 

lowest weight, its comprehensive index is low. Despite having the highest weight, the 

cultural perception level had the lowest score, and its comprehensive index was 

therefore the lowest of all levels. 

Jo
urn

al 
Pre-

pro
of



 

 

 

Figure 4. Comprehensive perception indexes of residents of the five studied 
communities in Xiamen, China, as determined by questionnaire survey. C1: Haihong 
community (Haicang District); C2: Heshan community (Huli District); C3: Longtou 
community (Siming District); C4: Neicuo community (Siming District); C5: Yunxi 
community (Tong’an District). 

4.2. Comparison of different perceptions 

For all five communities, the perception indicator scores for all three perception 

levels were higher than 6.5 (Figure 5). Furthermore, the comprehensive perception 

index scores for the three perception levels had the following order: physical 

perceptions > psychological perceptions > cultural perceptions; moreover, for all of 

the communities, the scores for physical and psychological perceptions were 

significantly higher than those for cultural perceptions (P<0.01) (Figure 6). These 

results are in good agreement with Maslow’s hierarchical demand theory and the 

perception levels based on landsenses ecology established in this paper—that is, the 

higher the perception level is, the more difficult it is to realize the residents’ demands. 

The result of multi-collinearity test show that Pearson correlation coefficients between 

indicators are all less than 0.71, and the VIF of within-group indicators are less than 

2.70 (Table 3), so there is no high multi-collinearity between within-group indicators. 

The results of this study also verify the rationality of the proposed evaluation system. 
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Table 3. Result of multi-collinearity test. 
Perception level Indicators R2 VIF 

Physical (Level 1) 

Green Space (Indicator 1) 0.43 1.75 
Air freshness (Indicator 2) 0.23 1.29 
Public facilities (Indicator 3) 0.62 2.63 
Community Service (Indicator 4) 0.50 2.01 
Convenient traffic (Indicator 5) 0.20 1.25 
Housing quality (Indicator 6) 0.32 1.48 

Psychological (Level 2) 

Sense of comfort (Indicator 7) 0.30 1.43 
Sense of security (Indicator 8) 0.16 1.19 
Sense of belonging (Indicator 9) 0.22 1.27 
Social harmony (Indicator 10) 0.32 1.48 
Esteem (Indicator 11) 0.30 1.43 

Cultural (Level 3) 
Educational Function (Indicator 12) 0.26 1.36 
Identity (Indicator 13) 0.26 1.36 

 
Figure 5. Residents’ perceptions for different levels of the landsenses ecology 
hierarchy of perceptions. 
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(c) 

Figure 6. Evaluation of the perceptions of residents of the five studied communities. 
(a) physical perceptions. (b) psychological perceptions. (c) cultural perceptions. Note: 
letters above the perceptions indicate a significant difference. 
 
 
 

4.2.1. Physical perceptions 

Among physical perceptions, the residents’ perceptions of green space and air 

freshness had the highest index scores. This can be attributed to the good 

environmental conditions in Xiamen. The perceptions of green space and public 

facilities of Yunxi community had significantly higher index scores than those of 

Heshan community (P<0.01) and Neicuo community (P<0.05). Through the field 

research and interviewing of community managers (Section 4.2), it was found that the 

main reason for these differences may be that Yunxi community has been actively 

establishing a “green community” since 2006; the green coverage rate of the 

community is close to 70%. Additionally, Yunxi community has paid significant 
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attention to the construction of fitness facilities for its residents, especially for the 

elderly, who account for nearly 1/3 of the population. The green space perception of 

Heshan community had the lowest index score of the five communities. This can be 

attributed to the fact that Heshan community is the newest of the five communities 

and is located in the most urbanized area; this could lead the residents to have higher 

requirements and expectations, which could in turn lead to a negative perception of 

public services. This observation supports the findings of Coldwell and Evans (2018). 

Moreover, in Neicuo community, residents’ physical perceptions were relatively poor, 

which can be attributed to this community’s lack of property management and the fact 

that it is located in an underdeveloped section of the city. 

4.2.2. Psychological perceptions 

Psychological perceptions are generally based on physical perceptions (Hale et 

al., 2019). However, in the present study, the physical perceptions of residents of 

Longtou community had high index scores but their psychological perceptions had 

low scores (Figure 6a, b). Longtou community and Neicuo community are both 

located in the tourist area of Kulangsu Island, which is an old residential area that 

lacks property management. However, the physical perceptions of the residents of 

Longtou community had higher index scores than those of the residents of Neicuo 

community, and the perceptions of community services and public facilities of the 

residents of Longtou community had relatively high index scores. This can be 

explained by the fact that Longtou community is located in a busier and more 

commercial area than Neicuo community and its community management and support 
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facilities are more complete. This conclusion is supported by the results of most 

studies on the relationship between residents’ physical perceptions of their community 

and the distance from their place of residence to core scenic spots—that is, the closer 

someone’s residence is to the core scenic spots, the more employment opportunities 

they have, the better the infrastructure, and the higher their perceptions of their 

community (Vargas-Sanchez et al., 2011). Additionally, the closer someone’s 

residence is to the core scenic spots, the more negative impacts of tourism 

development they will tolerate (Bestard and Nadal, 2007). Although the physical 

perceptions of the residents of Longtou community had high index scores, the 

psychological perceptions of the residents of Longtou community and Neicuo 

community both had low index scores (Figure 6b), and the perceptions of esteem and 

sense of comfort and belonging of the residents of Longtou community had lower 

index scores than those of the residents of Neicuo community. In the field research 

and interviews with community residents and managers, we found that the 

demographies of Longtou community and Neicuo community mainly consisted of 

elderly people and people from other cities, and that the economic structures of these 

two communities were dominated by businesses. From the interviews conducted in 

this study, it was found that the interpersonal relationships of residents in these two 

communities were relatively poor, and it is therefore difficult to carry out community 

work. Additionally, Kulangsu Island attracts a large number of tourists (both domestic 

and foreign), which, although improving the local economy, brings problems, such as 

the occupation of streets for stalls, the presence of many unlicensed guides, and the 
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expansion of family hotels. These problems have led to a high demand for resources 

on the island, including electricity, water, and sanitation, which in turn has reduced 

residents’ psychological perceptions of their community (Ji et al, 2014). From the 

above analysis, it can be seen that physical perceptions will affect psychological 

perceptions to a certain extent. Usually, the lower the index scores of the physical 

perceptions are, the lower the index scores of the psychological perceptions will be. 

However, higher physical perceptions will not necessarily lead to higher 

psychological perceptions, since psychological perceptions are also directly affected 

by other factors, such as interpersonal relationships. 

4.2.3. Cultural perceptions 

Based on Maslow’s theory, perceptions of identify should represent the highest 

level of residents’ perceptions of their community (Gong, 2012), and high perceptions 

of identity should generally correspond to high psychological perceptions of 

community. However, although the psychological perceptions of the residents of 

Yunxi community had the highest index scores among the five communities and were 

significantly higher than those of the residents of Heshan community (P<0.05), 

Longtou community (P<0.01), and Neicuo community (P<0.05) (Figure 6b), the 

cultural perceptions of the residents of Haihong community had the highest index 

scores , while the identity perceptions of the residents of this community had 

significantly higher comprehensive scores than those of the residents of Neicuo 

community (P<0.05) and Longtou community (P<0.05) (Figure 6c). According to the 

field research, Yunxi community has a community academy, chess and card rooms, 
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and regularly organizes public welfare education activities, and its residents had a 

high sense of respect and belonging. However, community activities in Yunxi 

community are mainly service-oriented, and residents had a low sense of self-service. 

Haihong community is part of a pilot project of community network management in 

Fujian Province which divides communities into 12 responsibility grids, with one unit 

containing 400 families. Furthermore, basic information platforms and interactive 

platforms had been established in this community. Unlike Yunxi community, the 

activities of Neicuo community are mainly participation-oriented. Residents’ 

autonomy is high, which can effectively improve their sense of community identity 

(Stürmer and Kampmeier, 2003; Cicognani et al., 2008). Nevertheless, although 

Haihong and Heshan community both focus on resident participation, residents’ 

perception of identity is lower in Heshan community than in Haihong community. 

Heshan community was established later than Haihong community, which could 

explain why the relationship between residents and their community is not close 

enough in the former community. Frequent high-quality interactions between 

residents and their community can improve residents’ sense of identity (Fei, 2002; Lin 

and Luyt, 2014). From the above analysis, it can be concluded that increasing 

residents’ participation in community affairs can effectively improve their sense of 

identity. However, it also suggests that it takes time for residents to develop a sense of 

identity, requiring long-term interaction between them and their community. 

4.3. Research limitations 

This paper is a preliminary exploration of landsenses ecology, and the index 
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system established herein is not sufficiently comprehensive and detailed. For example, 

some elements of the index system belong to multiple attributes, such as physical and 

psychological perceptions (Zhao et al., 2016). Other researchers suggest that residents’ 

demographic characteristics or socioeconomic background have a considerable 

influence on residents’ demand and subjective perceptions (Hegetschweiler et al., 

2017; Wang et al., 2019; Suppakittpaisarn et al., 2019). However, as this research 

mainly divided the respondents by community, no further analysis of the respondents’ 

individual characteristics was conducted. Related research considering these factors is 

recommended in the future. 

Due to the complexity and Spatiotemporal variability of urban system, residents’ 

demands may vary in different developing periods and not change linearly (Pan et al., 

2019, 2020). Quintas-Soriano et al. (2018) found that cultural ecosystem services 

were the most highly mentioned among those surveyed four sites in southern Spain 

and USA. According to the experts’ interviews, culture ecosystem services including 

aesthetic and recreation correspond to psychological or spiritual needs in the 

Maslow's hierarchy (Haida et al.; 2016). While Wang et al. (2017) found that basic 

material for a good life was most valued in the Huailai mountain-basin system, China, 

while mental health was disregarded. Therefore, the assessment approached 

integrating spatiotemporal process are recommended in future studies.  

Planning and construction based on landsenses ecology emphasizes the 

integration of data on stakeholders’ perceptions into the process of city planning. 

During this process, it is necessary to explore the rules and characteristics of the 
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interaction between humans and the environment. As well as the residents who live in 

them, communities include physical elements, such as green space, buildings, and 

infrastructure, and is an important action unit and a key interface between residents 

and landscape elements. Compared with research on perceptions at an urban scale, it 

is easier to ensure the integrity of such research at a community scale due to the 

relative simplicity of the community system. In the future, the results of the present 

study can be extended to related research at other scales. 

5. Conclusions and suggestions 

In order to achieve a comprehensive and accurate assessment of residents’ 

perceptions of their community, this study established an index system for the 

evaluation of residents’ perceptions of their community based on three levels of 

perception—namely physical, psychological, and cultural—based on landsenses 

ecology and Maslow’s hierarchy of needs theory, and established a comprehensive 

perception index based on fuzzy theory. By evaluating the perceptions of residents of 

five typical communities in the city of Xiamen, China, it was found that the higher the 

comprehensive index score of the residents’ perception level is, the more difficult it is 

to realize the residents’ demands. Physical needs are the basic needs of human beings. 

This study found that, if the comprehensive index score of residents’ physical 

perceptions is low, the comprehensive index score of their psychological and cultural 

perceptions will also generally be low. However, it was also found that physical 

perceptions with high index scores do not necessarily correspond to high index scores 

for psychological and cultural perceptions. These findings are in line with Maslow’s 
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hierarchy of needs and with the perception levels based on landsenses ecology that are 

proposed in this paper. Additionally, it was found that residents’ physical perceptions 

generally had a higher comprehensive index score than their psychological and 

cultural perceptions. This can be attributed to the fact that construction and 

reconstruction can be performed more quickly for the physical environment than the 

psychological and cultural environment, and the results are easier to see. The 

construction and improvement of the psychological and cultural environment is a 

long-term process which requires long-term interaction between residents and their 

community. The results of the present study verify the rationality of the fuzzy 

comprehensive perception index established therein. 

Based on the results and analysis presented above, the following suggestions for 

the planning and management of human communities are put forward: 

(1) The construction and management of human settlements should not only lay 

stress on residents’ physical perception, but also psychological and culture 

perceptions. Based on the results of this study, people’s physical perception level of 

living environment is improved, but their psychological perception and cultural 

perception are still low. Therefore, it is necessary to further strengthen the research of 

residents' comprehensive perceptions of physical, psychological and cultural aspects 

of community living environment, and make comprehensive and accurate assessments 

of community residents' perception, so as to improve residents' life quality. 

(2) At the community level, community developers and managers should 

establish long-term relationships and interactions between residents and improve the 
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degree of residents’ active participation in community projects. By comparing C1 and 

C5, it could be indicated that through participation in community projects, residents 

can be educated and guided to coordinate their relationships in the community by 

themselves and thereby improve their sense of ownership and sense of serving both 

themselves and the community, which . This process can develop emotional 

connections between residents and the community, as well as community identity. 

(3) Historic and cultural tourist communities usually have old buildings and 

infrastructure. Therefore, the construction and development of tourist areas should 

focus on not only the construction of core scenic spots and their surroundings, but 

also the renovation and property management of non-core scenic spots in order to 

improve the physical perceptions of residents. Through the survey of C3 and C4, it 

could be indicated that resource competition caused by tourism development can 

easily lead to the degradation of residents’ psychological perceptions of their 

community. However, if residents are fully involved in the decision-making and 

benefit allocation of tourism planning, and their perceptions of the impact of tourism 

can thereby be improved.  
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