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Lessons learned from the crisis in Indonesia prove that the concept of community resilience, together with com-
munity-based development, significantly affects the ability to fight against the crisis at the local and community 
levels.  In addition to improving urban livability, today’s urban development in Indonesia must also struggle to 
overcome various pressures due to natural disasters. Community resilience is considered a bottom-up solution 
to address these problems. This study aims to see how community resilience affects settlements’ livability 
in Malang City, one of Indonesia’s medium-sized cities. This research also analyses the relationship between 
resilience and livability variables to formulate prescriptive development strategies. The research used quantita-
tive analysis by compiling and selecting data from secondary and primary sources to formulate indicators  and 
variables of the proposed model. Descriptive analysis and structural equation modelling were conducted using 
SEM-PLS. The model built from this research shows that community resilience is the main factor that shapes 
livability in Malang City, indicated by social life, urban environment, and economy. Important variables forming 
community resilience are population vulnerability, physical infrastructure, and environmental infrastructure.
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Introduction
Goal 11 of the SDGs is to make cities and human set-
tlements inclusive, safe, resilient, and sustainable. 
This statement implies stages of a human settle-
ment’s quality from inclusive to sustainable cities. The 
priority is to create inclusive cities and human settle-
ments by ensuring access for all citizens and promot-
ing safety and resilience. Finally, the ultimate goal 
is to achieve sustainability, which means reconciling 
humans with nature and themselves (Duran et al., 
2015). Furthermore, Urban Agenda and the Healthy 
City movements have supported this goal (Alderton 
et al., 2019). The challenge of each stage of the con-
tinuous process toward sustainable cities and human 
settlements is to improve the city’s livability and the 
quality of life from the global level to the individual 
level (Estévez-Mauriz et al., 2017).

The linkage between a city’s resilience and livability 
has unique strengths and characters; therefore, for-
mulating livability variables that fit the local context 
is essential. Well-known global ranking media, such 
as the Economist Intelligence Unit (EIU), the Mercer 
Livability Index, and Forbes, have published global 
city’s livability ranking. The EIU conducts annual as-
sessments of 140 global capital cities. A recent review 
of those cities placed Vienna first (Berkes et al., 2008). 
The EIU, as well as Forbes, uses data provided by 
Mercer consulting company. Forbes exclusively eval-
uates American cities. Meanwhile, the OECD Better 
Life Index (OECD BLI) exclusively measures cities in 
the OECD countries. However, there is limited litera-
ture related to what constitutes livability from the per-
spective of low and middle-income countries (LMICs).

An example of livability indicators from the perspective 
of LMICs is proposed by Alderton et al. (2019), who pro-
mote 24 indicators of urban livability for Bangkok’s con-
text. The 24 indicators are classified into 3 groups of pri-
ority: immediate action indicators, medium-term action 
indicators, and long-term action indicators. Malaysia 
has also developed urban indicators, namely the Malay-
sian Urban Indicator Network (MURNInet). It addresses 
11 sectors of urban development. The MURNInet deals 

with general urban sustainability but does not focus on 
livability as a specific term (Islam et al., 2010).

The Indonesian Planner Association (IAP) has formu-
lated livability indices in assessing the Most Livable 
City Index (MLCI) in Indonesia. The association start-
ed to assess the MLCI in Indonesia in 2009 and 2011 
and every 3 years afterwards. The last published as-
sessment was MLCI 2017. The MLCI bases its rank 
on seven variables: availability of basic needs, public 
and social facilities, public space, safety and security, 
environmental quality, social-economic and cultural 
infrastructures, and community participation. Indo-
nesian MLCI uses the community’s perception for its 
scoring system. MLCI 2017 assessment ranked Ma-
lang City at the 11th place with a value of 63.5, which 
was a decrease from its rank in 2014. Based on 4 
MLCI assessments since 2009, the IAP classified that 
the majority of big cities (cities with more than one 
million inhabitants) in Indonesia are below the livable 
city category or cannot be included in the sustainable 
city category. 

The current burden of the Malang City Government to 
enhance livability is getting heavier because, with limit-
ed resources, it still has to solve many natural disasters 
during the Covid-19 pandemic. Following the develop-
ment of recent literature about resilience and learning 
from the economic crisis that hit Indonesia in the 1990s, 
which proves that the resilient community can survive 
and bounce back, we argue that bottom-up community 
resilience development can enhance the city livability. 
In the last 5 years, community resilience has become 
an interesting topic (Fan and Lyu, 2021). The resilience 
of the rural/village community is also an increasingly 
growing concept in developing social capital (McManus 
et al., 2012; Sarah, 2013). This study is limited and fo-
cused on the issue of community resilience and livability 
at the urban village (sub-district) level. The community 
resilience variables are related to survival and adap-
tation components. We hypothesize that the stronger 
the resilience, the better the livability. Therefore, this 
study aims to see the relationship between resilience 
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and livability by raising the case in Malang City (a city 
designed by Thomas Karsten during the Dutch colonial 
period as a livable city). Variables and indicators related 
to resilience and livability are also elaborated.

Theoretical Background
Recent discussions on urban sustainability often relate 
to resilience, and city resilience often starts from com-
munity resilience (Long et al., 2010). Community resil-
ience also has a reasonably close relationship with the 
level of community participation in settlement develop-
ment (Vidianti et al., 2020). Resilience and sustainabili-
ty are often overlapped because they have similarities, 
even though both are different in reality (Marchese et 
al., 2018). Sustainability broadly links social, economic, 
and environmental dimensions within both intragener-
ational and intergenerational scopes. Several authors 

promote additional dimensions such as institution 
(Elobeid, 2012), and culture (Taufen, 2014), and sever-
al other authors and institutions place humans as the 
fourth pillar of sustainable development. The term re-
silience itself is a learner’s process of adapting to cope 
with specific changes and uncertainties, combining 
various types of knowledge, and creating an opportuni-
ty to deal with these changes and uncertainties (Berkes 
et al., 2008). One form of successful settlement devel-
opment is how the community resilience is part of a 
social system where society consists of elements that 
have been systematically arranged with specific rela-
tionship patterns such as family, economic, govern-
ment, religious, educational, and social relationship 
patterns. A settlement’s ability to form community re-
silience is seen through preservation and development 
based on 5 elements: social, human, economic, physi-
cal, and environmental (Islam et al., 2010).

Authors
Dimensions

Economy Social Environment

National Research Council (2002) Economy Social life Urban environment

Saitluanga (2014)

Norman (2012)

Economy
Self-efficacy
Self-regulation

Social
Household
Social capital

Socioeconomic environment
Accessibility
Enabling infrastructure

Pampanga et al. (2015) Business governance and 
related infrastructure
Urban housing

Urban safety and crime
Public health services

Transportation and mobility
Climate change adaptation

Valcárcel-Aguiar, Murias, and 
Rodríguez-González (2018)

Economic dimension Social dimension Physical dimension
Natural dimension

Bangkok Metropolitan 
Administration Report (Alderton 
et al., 2019)

Employment
Food
Housing

Health and well-being
Social connected-ness
Social infrastructure

Amenity
Environmental management
Public open space
Transport

Table 1. Compilation of dimensions of urban livability

Dimensions of livability, derived from sustainable 
development dimensions, comprise 3 interrelated 
spheres of social life: the economy, social well-be-
ing, and the environment (National Research Council, 

2002). Furthermore, other authors expand social 
well-being and the environment into several dimen-
sions such as household, accessibility, and socioeco-
nomic environment (Saitluanga, 2014); urban housing, 
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business governance and related infrastructure, ur-
ban safety, public health services, climate change ad-
aptation, transportation, and mobility (Pampanga et 
al., 2015). Livability is measured from comprehensive 
indicators derived from the dimensions stated in Ta-
ble 1, ranging from urban qualities to community and 
individual qualities. Community and individual quali-
ties indicate the quality of life. Table 1 also shows that 
those indicators can be classified into 3 dimensions 
promoted by the National Research Council. These 
dimensions resemble sustainability dimensions. 
The term livability, therefore, to some extent, is in-
terchangeable and conflated with sustainability. Oth-
er authors (Moser, 2009; Gazzola and Querci, 2017) 
have claimed that the quality of life, livability, is an 
instrument of sustainability. Table 1 summarizes the 
frameworks proposed by those authors.

Method
The livability of a city can be assessed based on sev-
eral aspects. The most important aspects considered 
in the research consist of infrastructures, economy, 
urban environment, and social life. Information relat-
ed to the livability index is obtained from observations 
of development and participation based on communi-
ty perceptions. The level of community participation 
in settlement development has a reasonably close 
relationship with community resilience. Four ele-
ments form community resilience: population vulner-
ability, environmental infrastructure, social factors, 
and built-physical infrastructure (National Research 
Council, 2015).

Collecting data on the livability index and community 
resilience began with collecting (secondary) statistical 
data in all sub-districts from April to June 2020. Data 
from primary sources and interviews, taken from 
June to August 2020, i.e., chiefs of the neighbour-
hoods and head of villages (sub-districts), filled the 
gaps if the secondary data did not meet the required 
variable criteria. The collection of primary and sec-
ondary data and the analysis in this study follow the 
flow shown in Fig. 1.

Fig. 1. Research flow diagram
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Structural Equation Modeling – Partial Least Square 
(SEM-PLS) was used to determine the relationship 
between livability and community resilience variables. 
SEM-PLS is a multivariate analysis capable of simul-
taneously examining the relationship between com-
plex variables, both recursive and non-recursive. SEM 
can also simultaneously test structural model (rela-
tionship between independent and dependent vari-
ables), regression analysis concept, measurement 
model (relationship between indicators and latent 
variables), and factor analysis concept. The hypothet-
ical model assumes that city livability is supported by 
community resilience and 4 livability factors (urban in-
frastructure, economy, urban environment, and social 
life). Our hypothesis also assumes 4 constructs that 
form community resilience: population vulnerability, 
social factors, environment infrastructure, and physi-
cal infrastructure. Indicators of community resilience 
and livability are shown in Table 2, while Fig. 2 shows 
the hypothetical model of the relationship between 
variables in this study. We assume that resilience and 
4 latent formative variables (urban infrastructures, 
economy, urban environment, and social life) form 
livability. Resilience is formed by 4 formative latent 
variables: population vulnerability, social factors, en-
vironmental infrastructures, and physical infrastruc-
tures. Several indicators reflect each latent variable. 
These indicators were actually measured from the 57 
sub-districts in Malang City.
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Community resilience indicators City livability indicators

Population 
vulnerability

Health issues (Phi) Urban infrastructure Clean water (Icw)

Marginal community (Pma) Educational facilities (Ief)

Mobility (Pmo) Electricity (Iel)

Sosial economic status (Pses) Heath facilities (Ihf)

Social factors Social capital (Sca) Road condition (Iro)

Culture (Scu) Transportation (Itr)

Education (Sed) Economy Job (Ejo)

Financial structure (Sfs) Business environment (Ib)

Governance (Sgo) Urban environment Cleanliness (Ucl)

Workforce (Swf) Green space (Ugs)

Environmental 
infrastructure

Clean water (Icw) Planning (Upl)

Electricity (Iel) Pollution (Upo)

Physical 
infrastructure

Business (Ib) Social life Public space (Sps)

Emergency response facilities (Ierf) Security (Sse)

Health facilities (Ihf) Information and public services (Sips)

Roads and bridges (Iro) Recreation facilities (Srf)

Table 2. Variables and indicators of community resilience and city livability

Fig. 2. Hypothetical model of the relationship between variables
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Results and Discussion
Observation and collection of primary and secondary 
data provide community resilience and livability in-
dicators of 57 sub-districts in Malang City. SEM-PLS 
formulates the relationship between latent variables 
(endogenous) and indicators (exogenous). Several in-
dicators assign to livability as well as community re-
silience. In SEM-PLS, each indicator must be assigned 
to whether livability or resilience variables. Indicators 
that are excluded in the analysis process are indica-
tors that have the same value for all sub-districts, 
for example, telecommunications, because wireless 
telecommunications facilities cover all sub-districts. 
After reduction was made to be reliable and valid, the 
indicators for community resilience and livability were 
calculated. The next step was to look at the validity 
and reliability between the latent variables and their 
respective indicators. The 3 requirements used in this 
study are the Cronbach alpha above 0.5, composite 
reliability above 0.7, and average variance extracted 
(AVE) above 0.5. After iterating several times, we find 
that infrastructures fit as the indicators of environmen-
tal and physical infrastructures that form community 
resilience. Clean water becomes the only indicator of 
environmental infrastructure since electricity is uni-
formly distributed in all sub-districts. Selected indi-
cators for physical infrastructure are infrastructures 
for health, education, business, and transportation, 
while road condition was omitted in the bootstrapping 
process. Another variable of community resilience, 
i.e., population vulnerability, was also modified to in-
clude 3 indicators, while the social factor variable was 
moved since its indicators fit as livability’s indicators. 
Three omitted indicators of social factors were social 
capital, governance, and culture. The data of these 3 
indicators were uniform at the urban village (sub-dis-
trict) level. These findings confirm that resilience and 
liveability are interchangeable (Hamad, 2019).

The final path model for livability has several modi-
fications from its first hypothetical model. Indicators 
of social life include education (knowledge), financial 
structures, and workforces. The urban environment 
only comprises two indicators: urban greenspace and 
pollution. Two indicators of urban environment did not 

Table 3. Variables and indicators for structural analysis

change from the initial model: job and business. Other 
indicators, i.e., urban cleanliness, urban planning, and 
4 indicators of social life, were omitted by the model 
since they did not meet one of validity and reliability 
requirements. 

The final iteration shows that the valid indicators in-
cluded in the model for community resilience (CR) 
from the aspect (latent variable) of population vulner-
ability are the following: marginal community (Pma), 
mobility (Pmo), and socioeconomic status (Pses); 

Variables Indicators Codes

City’s livability – (L):

Economy Jobs Ejo

Business 
environment

Ib

Urban planning and urban 
environment

Greenspace Ugs

Pollution Upo

Social life Education Sed

Financial structures Sfs

Workforces Swf

Community resilience (CR):

Population vulnerability Marginal community Pma

Mobility Pmo

Socio-economic 
status

Pses

Environmental 
infrastructure

Clean water IcwR

Built physical
infrastructure

Health and education 
facilities

IhfR

Transportasi 
(transportation)

Itr

Business Ib

Relationship of community resilience to livability (CR to L):

City’s livability (L)

Community resilience (CR)
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environmental infrastructure is clean water (IcwR); 
and physical infrastructure aspects are business in-
frastructure (Ib), health infrastructure (IhfR) and trans-
portation (ItrL). In the same way, the valid indicators 
included in the model for city’s livability (L) from the 
aspect of the economy are job (Ejo) and business en-
vironment (Ib); from the aspect of the urban environ-
ment are green space (Ugs) and pollution (Upo); and 
from the aspect of the social life are education (Sed), 
financial structure (Sfs) and workforce/labour (Swf). 
Table 3 describes variables and indicators of livability 
and community resilience calculated in SEM-PLS.

Elaboration of Community 
Resilience Indicators
There are 3 variables of community resilience: pop-
ulation vulnerability, environmental infrastructure, 
and physical infrastructure. The structural model 
generated these 3 variables based on data from 57 
sub-districts. Community resilience and social vul-
nerability are two concepts that are significantly relat-
ed, but their relationship is rarely empirically evaluat-
ed (Bergstrand et al., 2014). Their study showed that 
the least resilient counties (administrative or politi-
cal subdivision of a state) in the United States tend-
ed to be the most vulnerable. Our study aims to test 
the relationship of the two concepts in urban village 
(sub-district) scales in a medium-sized city (Malang) 
of a developing country. The second variable, environ-
mental infrastructures, plays a vital role in developing 
community resilience.

a. Population vulnerability

Likert’s ordinal scale in this study can be divided into 
scores 1 and 2 to show below performance (poor and 
fair), while scores 3 and 4 indicate good and excellent 
performance. There are 7 sub-districts in Malang City 
that show good resilience in population vulnerability 
variable (good to excellent in marginal population in-
dicator, socioeconomic status, and good in population 
mobility, no excellent score (4) in population mobility): 
Arjosari, Blimbing, Kidul Dalem, Klojen, Purwodadi, 
Polowijen, and Kauman. These 7 sub-districts have 

Table 4. Population vulnerability indicators that indicate “good” 
performance

Sub-districts
Marginal 

population
Socio-economic 

status
Population 

mobility

Arjosari 4 4 3

Polowijen 4 4 3

Kauman 4 4 3

Purwodadi 4 4 3

Klojen 3 3 3

Kidul Dalem 3 3 3

Blimbing 3 3 3

better performance in population vulnerability vari-
ables because they are nodes of Malang City urban 
structures such as Blimbing and Klojen. Arjosari is 
the regional transportation hub in Malang, while Pur-
wodadi and Polowijen is the location of many new real 
estate developments. Slums and squatters are not 
found in these sub-districts. These data show that the 
other 50 sub-districts, or 88%, tend to be underper-
forming (Table 4). 

The performances in each indicator are described as 
follows.

a.1 Marginal population (Pma)

Community resilience is strongly influenced by the 
population quality, primarily because of the vulnera-
bility faced by marginalized populations (Pma). This 
study does not identify social marginalities but rather 
highlights economic margins. The data used was the 
presentation of low-income people in the sub-district 
(kelurahan). The 3 most vulnerable sub-districts were 
Bumiayu Sub-district (61% were low-income house-
holds), Tanjungrejo (56%), and Tasikmadu (50%). Poor 
settlements are found in Bumiayu and Tanjungrejo 
where most of the basic livelihoods of the population 
are farmers. These 3 sub-districts are rural to urban 
transition. Meanwhile, the best sub-districts (with the 
least percentage) were Sumbersari, Arjosari, Kesatri-
an, and Merjosari (Fig. 3).
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Fig. 3. Distribution of population vulnerability: (marginal population/
Pma) in Malang City

a.2 Socioeconomic status (Pses) 

The socioeconomic status (Pses) has the opposite 
pattern to Pma. The smaller the Pma, the better Pses 
tends to be, and vice versa. The indicator of socioec-
onomic status is limited to a specific item, namely 
the distribution of the percentage of people above the 
poverty line (households with upper-middle-income) 
in a sub-district. Eighteen sub-districts (32%) are cat-
egorized as good since more than 80% of their pop-
ulation are not poor. On the other hand, there are 3 
sub-districts (5%) with more than 50% of their pop-
ulation classified as poor. The other sub-districts are 
classified as moderate (between 51% to 80% of the 
non-poor). The pattern of sub-districts performance 
on Pses shows the same pattern with Pma. 

a.3 Population mobility (Pmo)

Population mobility in this study is seen from the 
availability of transportation modes (public trans-
portation routes) and access to transportation nodes 
(terminals, stations, airports) and the distance to 
arterial roads. Urban mobility in Malang can only be 
grouped into criterion 1/poor (38 sub-districts), cri-
terion 2/moderate (12 sub-districts), and criterion 3/
good (7 sub-districts). None of them can be grouped 

into criterion 4/excellent. The respondents perceived 
most that good quality of public transport is unavail-
able. Public transport in the city area tends to be re-
placed by online-based transportation (online taxi car 
and taxi bike).

b.  Environmental infrastructure variable has only one 
indicator, namely availability of clean water (IcwR)

The availability of clean water infrastructure is seen 
from the percentage of the Local Water Company ac-
cess availability in each sub-district in Malang City. 
Based on the analysis result, piped clean water ser-
vice has covered 100% of areas of 9 sub-districts. In 
general, all sub-districts have been supplied by clean 
water services. The lowest coverage was 85.58%, and 
there are only 4 sub-districts with clean water cover-
age between 85–90% of the residents. This indicator 
shows that provision of clean water in all sub-districts 
is relatively good. However, piped drinking water is 
still very limited to a few sub-districts. The distribu-
tion of piped drinking water should be the focus of the 
Local Government and Local Water Enterprise. 

c. Built physical infrastructure 

The variable of physical infrastructure comprises 3 in-
dicators: transportation infrastructure (Itr), business in-
frastructure (Ib), and health service infrastructure (IhfR). 
There are 4 sub-districts that show good performances 
in the 3 indicators. The best sub-district is Kauman, then 
followed by Klojen, Purwodadi and Polowijen (Table 5). 
The performances in these 4 sub-districts indicate good 
resilience in physical infrastructures. Kauman and Klo-
jen are located at the city’s heart, while Polowijen and 
Purwodadi are locations of new real estate develop-
ment. The other 53 sub-districts may have good perfor-
mance in one of two items only.

Sub-districts Transportation Business Health services

Kauman 3 4 4

Klojen 3 4 3

Purwodadi 3 3 4

Polowijen 3 3 3

Table 5. Built physical infrastructure indicators that indicate “good” 
performance
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Performances in each indicator are as follows.

c.1 Transportation infrastructure (Itr)

Transportation infrastructure was obtained from the 
availability of types and public transportation modes 
that serve each sub-district in Malang. The analysis 
resulted in only 7 urban villages with good transpor-
tation infrastructure, namely Polowijen, Arjosari, Pur-
wodadi, Blimbing, Klojen, Kauman, and Kidul Dalem 
sub-districts. Twelve sub-districts were moderate, 
and 38 sub-districts were still lacking.

c.2 Business infrastructures (Ib)

The business infrastructure indicator was obtained 
from the monthly turnover of income for Low-In-
come Communities (LIC). The results of the analysis 
show that 14 sub-districts have low LIC turnover. Four 
sub-districts were moderate, 24 sub-districts were in 
good criteria, and 15 sub-districts were very good. 
Sub-districts that have good LIC turnover are at stra-
tegic locations that are traversed by urban transpor-
tation networks.

c.3 Health ser\vice facilities (IhfR)

The health service facility (IhfR) indicator was obtained 
from the type and number of health facilities availa-
ble, consisting of a maternity hospital, polyclinics, lo-
cal community public health centres, auxiliary of local 
community public health centres, and pharmacies. The 
results found that 5 sub-districts still had inadequate 
health service facilities, 19 were moderate, 21 were 
good, and 12 sub-districts were already very good. 

The general findings of all indicators in 3 variables of 
community resilience in all sub-districts show that 
sub-districts that have excellent (score about 4) com-
munity resilience are Kauman, Purwodadi, Polowijen, 
and Arjosari. Twenty-four sub-districts are relatively 
good (score about 3) (see Fig. 4 and Table 6). The dis-
cussion confirms Zautra et al.’s (2008) statement that 
substantial improvement in the field of transportation 
and communication and development of peri-urban 
areas improves community resilience, particularly for 
the population vulnerability variable, as shown by find-
ings in the discussion. The improvement of economic 
indicators strengthens the robustness of the commu-
nity (Long et al., 2010). Better provision of urban infra-
structures, in general, increases community resilience 
in terms of the robustness and resourcefulness of the 
physical capital (Atreya and Kunreuther, 2016).

Table 6. Resilience score of sub-districts with excellent and good per-
formance

 

 
 

Fig. 4. Aggregated rate of community resilience in 57 sub-districts in 
Malang City 

Sub-districts
Resilience 

score
Sub-districts

Resilience 
score

Kauman 3.67 Sukoharjo 2.88

Purwodadi 3.57 Merjosari 2.86

Polowijen 3.55 Kesatrian 2.83

Arjosari 3.53 Tunjungsekar 2.82

Purwantoro 3.34 Sawojajar 2.79

Bunulrejo 3.25 Kasin 2.74

Lowokwaru 3.19 Penangggungan 2.74

Klojen 3.06 Oro-oro Dowo 2.72

Jatimulyo 3.00 Rampal Celaket 2.72

Blimbing 3.00 Tulusrejo 2.66

Pandanwangi 3.00 Balearjosari 2.64

Kidul Dalem 2.97 Bareng 2.64

Sumbersari 2.91 Ketawanggede 2.56

Gadingkasri 2.89 Polehan 2.53

Arjowinangun 2.88
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Elaboration of Livability Indicators
The final path model shows that livability in Malang 
City’s sub-districts has 3 reflective variables: social 
life, economy, and urban environment. The social life 
variable has 3 reflective indicators, while the econo-
my and urban environment have 2 reflective indica-
tors each. 

a. Social life

The social life variable has 3 indicators: workforce, fi-
nancial structure, and educational level. Blimbing is a 
sub-district that shows good performance in these 3 
indicators. The second rank is Bunulrejo sub-district. 
The elaboration of sub-districts’ performance in each 
variable is as follows.

a.1 Workforce indicator (Swf)

The labour indicator or workforce was obtained from 
the total number of livelihoods divided by households 
in each sub-district in Malang City. Based on the anal-
ysis results, the following 3 sub-districts have a high 
labour level: Arjosari, Blimbing, Sumbersari, and 
Bunulrejo. One sub-district was good, 14 sub-dis-
tricts were moderate, and 39 sub-districts were still 
lacking. The workforce indicator was taken from the 
percentage of unemployment to the total workforce. 
The unemployment rate in the 57 sub-districts ranged 
from 3.01% to 3.21%. Since the distribution was clus-
tered into 4 categories, the unemployment rate over 
3.15% was considered lacking. There are about 68% 
of the sub-districts in this category.

a.2 Financial structure indicator (Sfs)

Financial structure indicators show finance sourc-
es that the community can use to support a family’s 
lives, including income, expenses, savings, accounts 
payable, and aid funds. The analysis shows that 13 
sub-districts had low financial services, 4 sub-dis-
tricts were moderate, 24 sub-districts were good, 
while 16 sub-districts had excellent financial services. 
Based on the low-income community’s perspective, 
70% of the sub-districts already have good to excel-
lent financial services such as access to a) traditional 
markets, b) trade and service centres, c) activity man-
agement units for revolving funds, and d) cooperative 
institutions. Sub-districts with low financial services 

are only 23%; they only have 2 to 3 financial institu-
tions in each district. 

a.3 Education level indicator (Sed)

The education level indicator was obtained from the 
number of people who have taken various education 
levels from elementary school (SD) to undergraduate. 
Seven sub-districts were identified to have a higher 
education level: Balearjosari, Blimbing, Merjosari, 
Mojolangu, Oro-oro Dowo, Purwantoro, and Tlogowa-
ru. Meanwhile, there are still 7 sub-districts with low 
education levels, namely Arjowinangun, Bandungre-
josari, Kesatrian, Sukoharjo, Sukun, Tanjungrejo, 
and Tasikmadu. The main item of education indicator 
(Sed) is years of schooling or the percentage of the 
population who have graduated from higher educa-
tion institutions. The 7 sub-districts have more than 
25% of their population graduated from universities, 
while the other 7 sub-districts have less than 10%.

b.  Economy: based on the model, the economic variable has 
2 indicators: jobs (Ejo) and business environment (Ib)

b.1 Jobs indicator (Ejo) 

The Ejo indicator was calculated from the ratio be-
tween the number of jobs and the number of house-
holds. Three sub-districts have a good performance, 
namely Arjosari (96,97%), Blimbing (96.99%), and 
Sumbersari (96,976%). In contrast, there are still 7 
sub-districts that have low performance, namely 
Bakalan Krajan (96.808%), Dinoyo (96.807%), Ar-
jowinangun (96.806%), Merjosari (96.802%), Jatimu-
lyo (96.798%), Tlogowaru (96.793%), and Wonokoyo 
(96.793%). The result of this indicator is quite similar 
to the workforce indicator of social life.

b.2 Business environment (Ib)

The business environment indicator for livability 
was measured from monthly sales volume of each 
sub-district. The monthly sales volume is divided into 
3 groups which then was assessed on a scale of 1 to 3, 
i.e., a value of 1 if the sales volume is < IDR 5,000,000 
(equal to USD 351.77), a value of 2 if the volume is 
IDR 5,000,000 to IDR 15,000,000, and a value of 3 if 
the volume is > IDR 15,000,000. The value of the sales 
volume grouping is then multiplied by the number 
of businesses to obtain the average value. Based on 
the average value, 57 sub-districts in Malang can be 
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grouped into 4 categories (1 = bad to 4 = excellent). 
Fourteen sub-districts are included in category 1, 4 
sub-districts in category 2, 24 sub-districts in catego-
ry 3, and 15 sub-districts in category 4.

c. Urban environment

The urban environment variable has 2 indicators: 
urban population and green space. Ten sub-districts 
(18%) can be classified as sub-districts with a “good 
urban environment”. These sub-districts have low 
performance in other variables and exemplify the 
character of peri-urban areas that have more green 
areas and less pollution (Table 7). It is crucial to main-
tain the green space of these sub-districts while im-
proving other livability variables. 

The performance of the 2 indicators is elaborated in 
the following discussion.

 Fig. 5. Distribution of jobs / the employment rate (Ejo) in Malang City

Sub-districts Pollution Green space

Wonokoyo 4 4

Tlogowaru 4 4

Madyopuro 4 4

Buring 4 3

Cemorokandang 4 4

Arjowinangun 4 3

Kedungkandang 3 4

Lesanpuro 3 4

Mulyorejo 3 4

Kesatrian 3 3

Table 7. Performance in the urban environment variable
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c.1 Urban pollution (Upo)

This indicator was based on the assumption that 
sub-districts with a large area of green open spac-
es and far from arterial roads and collectors have 
lower pollution levels. Based on these criteria, 10 
sub-districts have high pollution levels (Balearjosa-
ri, Bareng, Bumiayu, Jodipan, Kotalama, Mergosono, 
Samaan, Sukoharjo, Sukun, and Tasikmadu). Twen-
ty-nine sub-districts were moderate, 4 sub-districts 
were acceptable, and 14 others were already good. 
This condition shows that less than one-third of the 
57 sub-districts are considered “moderate to good” 
in reducing urban pollution. In general, the air qual-
ity index (AQI) in Malang fluctuated between good (50 
or less) and moderate (51–100 US AQI) (Thach et al., 
2018). The quality of rainwater was ideal (pH 5.6–6). 
However, surface water quality, with BOD5, COD ex-
ceeds the threshold (BMKG, 2021; Sholichin, 2012).

c.2 Greenspace indicator (Ugs)

Urban green space (Ugs) was a percentage of urban 
green areas in each sub-district. Indonesian spatial 
planning act (Spatial Planning Act No. 26 of 2007) urg-
es all local governments in Indonesia to provide public 
green open space for at least 20% of the administra-
tive area. The analysis identifies only 7 sub-districts 
that provide at least 20% of the urban areas as green 
areas (Arjowinangun, Buring, Cemorokandang, 
Madyopuro, Merjosari, Tlogowaru, Wonokoyo). Eight 
sub-districts provide about 15%, and 16 sub-districts 
have about 10%. The rest 26 sub-districts have only 
about 5% green areas. This situation shows that 88% 
of all sub-districts in Malang City cannot fulfil the re-
quirements. At the city level, public green open spac-
es are only about 5%.

Based on the findings and discussion of livability vari-
ables and indicators, 3 sub-districts have good livabil-
ity, i.e., Blimbing, Arjosari, and Sumbersari. The liva-
bility scores of these 3 sub-districts are 3.11, 2.85, and 
2.53, respectively. No sub-district has an excellent 
livability score of reflective indicators (Table 8). This 
finding is interesting since these 3 sub-districts are 
neither CBD nor peri-urban of Malang City. Blimbing 
is a node of the development area of North Malang, 
Arjosari is the transportation hub in North Malang, 
while Sumbersari is part of the higher education dis-
trict in Malang City.

Structural Model of Community 
Resilience and Livability
The path model (Fig. 6) shows that three formative 
latent variables primarily determine community resil-
ience in the study area in order from the most influen-
tial: population vulnerability, physical infrastructure, 
and environmental infrastructure. These three vari-
ables form the community resilience, and the com-
munity resilience (with other factors (about 5.8%) that 
are not discussed in this research) strongly (94.2%) 
forms the livability in Malang City. 

This finding is based on community resilience (CR) and 
livability (L) determination coefficient. The R square 
adjusted values of community resilience and livabili-
ty are 0.953 and 0.942, respectively. The most signif-
icant community resilience component in Malang is 
population vulnerability, followed by physical infra-
structure and environmental infrastructure. Of the 57 
sub-districts in Malang, only 4 have high community 
resilience. Those sub-districts are Kauman, Purwo-
dadi, Polowijen, and Arjosari. Kauman sub-district 
has the least low-income community (LIC) population 
(17.27%), good population mobility and transportation 
indicators, excellent business infrastructures, health 
facilities, and clean water provision. Meanwhile, the 
sub-districts which have good livability performance 
are Blimbing, Arjosari, and Sumbersari. Among these 
3 sub-districts, Arjosari is the only sub-district with 

Sub-districts
Livability 

score
Sub-districts

Livability 
score

Blimbing 3.11 Klojen 2.21

Arjosari 2.85 Lowokwaru 2.21

Sumbersari 2.53 Mojolangu 2.16

Oro-Oro Dowo 2.48 Kebonsari 2.04

Purwantoro 2.47 Ketawanggede 2.03

Bunulrejo 2.35 Purwodadi 2.02

Kauman 2.35 Dinoyo 2.02

Kasin 2.34 Samaan 2.01

Table 8. Livability score of sub-districts with good and fair performance
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the best performance in community resilience and 
urban livability. Urban livability is reflected by (reflec-
tive indicators) from the most influential: social life, 
economy, and urban environment. This finding con-
firms similar research that neighbourhood relations 
influence urban livability (Lee, 2021). The finding also 
confirms that other factors may contribute to livabil-
ity in the sub-districts, particularly factors that influ-
ence the urban environment variable. Two items of 
the urban environment variable – pollution and urban 
greenspace – need to be addressed by the govern-
ment. These items are the domain of public policy 
interventions rather than the community responses. 

The finding also recommends that the local govern-
ment must give more attention and finance to the 3 
weakest sub-districts, namely Tasikmadu, Bumiayu, 
and Tanjungrejo sub-districts. Strengthening com-
munity resilience, particularly the 3 items in the 
population vulnerability variable, improves livability 
performance, particularly in the social life and eco-
nomic variables. Community investment and engage-
ment are essential to improve population indicators 
(Pfefferbaum et al., 2015). Improvement of livability 
is reflected by social life and economic variables; then 
the betterment of these 2 variables finally would also 
result in a better urban environment.

Fig. 6. Community resilience and livability model for Malang City

 

Conclusion
The conclusion is based on valid and reliable data on 
community resilience variables and the livability in-
dex. Furthermore, the analysis was carried out for the 
hierarchical structure of the paths and their load factor 
(loading factor) to produce the following conclusions.

Livability in Malang City is reflected in 3 main aspects: 
economy, urban environment, and social life. The sig-
nificant economic indicators were employment and 
business infrastructure. The urban environment qual-
ity was mainly reflected in pollution and the presence 
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of open space, while employment, financial services, 
and level of education reflect the social life aspect. 
Meanwhile, 3 essential aspects, namely population 
vulnerability, physical infrastructure, and environ-
mental infrastructure, form community resilience. 
Population vulnerability was reflected by the percent-
age of a marginalized population, population mobili-
zation, and socioeconomic status. The infrastructure 
consists of transportation, health and education, busi-
ness, and provision of clean water.

The resulting model concludes that community resil-
ience is one of the significant components in making 
cities livable. In the modelling process, the literature 
review found that many community resilience indica-
tors are also livability indicators. This structural mod-
el proves that livability is also greatly influenced by 
community resilience. This model also supports the 
bottom-up development paradigm that builds cities 
through strengthening community development. The 
development of peri-urban areas is also crucial in 
strengthening community resilience that improves liv-
ability. Closing the resilience gap among sub-districts 
in all variables is essential to achieve better livability. 

These development processes ultimately become the 
trigger for general city-scale development. 

Several important issues for further research that are 
identified by the findings and limitations inherent in this 
research are related to mediator and predictor varia-
bles and their indicators. Based on the determination 
coefficient, the findings indicate there are still few me-
diators or predictor variables and their indicators of 
livability that are not incorporated in this research. It 
is also interesting why several indicators promoted in 
the literature, such as urban cleanliness and planning, 
are omitted variables. Are these differences related to 
the spatial level (city – district – sub district/village)? 
Or are they influenced by mindset or lifestyle? This 
condition directs further researches with more com-
prehensive variables and indicators that constitute 
urban livability at the village, local, and regional lev-
els. Since livability, to some extent, is perceptional, it 
is also interesting to compare and contrast livability 
indicators from different localities and cultures. It is 
also essential that further research addresses more 
variables related to the evolution component (trans-
formative behaviour changes) of resilience.
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