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The Internet has increasingly become a critical part in digital era, the Internet has changed how
we interact through social media, access information and public services, and navigate
spatially. This article argues that adopting a Smart City concept to meet the needs of urban
residents should be done in a careful and sustainable manner. Using the city of Malang in the
East Java Province as a case study, the research employees a spatial of SWOT analysis,
Pentagon Assets Analysis, and 3D IPA. The results showed a disparity of Internet access
amongst Malang City residents. The Pentagon Assets results identified that the residents’
social and financial capital is still conventionally trying to fulfill their basic needs. Likewise,
the spatial SWOT analysis showed that the Internet coverage area was still constrained by the
infrastructure network and basic urban infrastructure. This was also supported by the results
of the 3D IPA analysis, which showed that most residents have not received good and proper
internet network services. The paper offers several public policy implications in the context of
the Smart City development. It concluded that policymakers should consider several aspects
such as fulfilling basic urban services, increasing community capacity, or fulfilling Smart City

development.

1. INTRODUCTION

A Smart City is a city that uses digital technology to
improve its services to the community, reduce costs and
consumption of commodities, and more actively and
effectively engage with its citizens [1]. At least three factors
influence smart cities: economic intelligence, social
intelligence, and environmental intelligence [2]. Smart City is
also defined as a city that can use human resources, social
capital, and modern telecommunications infrastructure to
realize sustainable economic growth and high quality of life,
with wise resource management through public participation-
based governance.

The Smart City concept was created by the International
Business Machines Corporation (IBM). Previously, various
names like digital City or Smart City were discussed by world
experts. In short, a Smart City is a city whose instruments are
interconnected and function intelligently. Smart City is a
concept that helps its residents manage existing resources
efficiently and provide the correct information to the
community to carry out their activities or anticipate

unexpected events. The Smart City concept generally includes:

1) Performs well with consideration to the economy, people,
governance, mobility, and the environment. 2) Control and
integrate all infrastructure in urban areas. 3) Connecting
physical infrastructure, IT infrastructure, social infrastructure,
and business infrastructure to increase city intelligence. 4)
Make cities more efficient and livable.
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Based on the definitions above, several technical
approaches were carried out to assess the readiness of Malang
City in implementing the Smart City concept. One of the
assessments is by using a Spatial SWOT Analysis, Pentagon
Assets, and 3D IPA. The Spatial SWOT Analysis is used to
assess the city’s readiness based on the space availability in
Malang City. In contrast, the Pentagon Asset is used to assess
the community’s readiness in facing the Smart City. The 3D
IPA is an analytical tool used to evaluate the gap between the
services provided by the government and the level of
importance based on Malang residents.

Figure 1. Map of Malang City in Indonesia; (A) the position
of the East Java Province in Indonesia (B) the position of
Malang City in the East Java Province, (C) the land use map
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This study aims to determine the readiness of Malang City
and its residents to implement the Smart City concept. The
combined spatial analysis, social analysis, and public
perception are hoped to become a tool for policymakers for
public policy management. Malang City is located in East Java
Province, Indonesia, and is the second-largest city in East Java
after Surabaya and the 12th largest city in Indonesia. The city,
founded during the Kanjuruhan Kingdom, is located in a
highland area of 145.28 kmin the middle of Malang Regency.
Figure 1 above shows the orientation of Malang City in
Indonesia.

2. LITERATURE REVIEW

Internet of things is a concept where an object can transfer
or transmit data over a network without computer and human
devices. The internet of things, often referred to as IoT, is
currently experiencing many developments [3]. IoT
development can be seen from the level of convergence of
wireless technology. Additionally, many technologies have
implemented [oT systems, for example, motion sensors, light
sensors, and sound sensors from the latest Google technology,
Google artificial intelligence, and Amazon Alexa.

Smart City is a city area that has integrated information and
communication technology in daily governance to increase
efficiency, improve public services, and improve the welfare
of citizens [4]. Furthermore, most recently, the
implementation of Smart City has been carried out in several
developed countries, such as China and Germany. Thus, all
forms of residential activity can be appropriately monitored by
a system with a large-scale database network. At least five
elements of IoT make up the internet and smart cities,
including artificial intelligence, connectivity, small size
devices, sensors, and active engagement [5]. Here is the
description: (1). Artificial Intelligence (AI) provides the
ability for any technology or machine to think. Thus, Al is
done by collecting data, installing networks, and developing
algorithms from artificial intelligence. In the past, machines
could only carry out commands from the user directly; now,
they can carry out various activities independently without
waiting for instructions from the user. (2). Connectivity is a
connection between networks. In an IoT system consisting of
small devices, each system will be interconnected with a
network to create a more effective and efficient performance.
The standard network installation costs do not always require
an extensive network and considerable expense; device
systems using simpler networks at a lower cost can also be
done. (3). Small size devices. A smaller device will result in
fewer costs in today’s technological developments, but the
effectiveness and scalability are high. Thus, humans can more
easily use IoT-based technology devices comfortably,
precisely, and efficiently in the future. (4). Sensors help
differentiate IoT from other sophisticated machines. Sensors
make it possible to define an instrument that can change IoT
from a standard network that tends to be passive to an active
system integrated with the real world. (5). Active engagement,
many modern machines still use passive engagement.
However, unlike other machines, loT has implemented an
active paradigm in various content, products, and services.

The level of consumer satisfaction or dissatisfaction results
from differences between consumer expectations and the
performance perceived by these consumers [6]. The
satisfaction index is used to measure how customers are
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satisfied with the services they receive. According to research
of Asep Saifuddin [7], the Importance-Performance Analysis
(IPA) can be used to measure the level of various elements of
a collection of services and identify the necessary actions.
Martilla and James suggest using the Importance-Performance
Analysis method in measuring the level of service satisfaction
[8]. In this method, it is necessary to measure conformity to
determine how satisfied customers are with the company’s
performance and how much the service provider understands
what customers want for the services they provide [9].

Albino et al. [10] in their research said that Smart Cities
will increase the performance of city, not affected by the
coverage area, distance and dimensions of the city. Internet-
based trips for urban residents such as smartphone
applications with GPS will also increase the efficiency and
effectiveness of urban residents [11]. But how and what
makes a city smart? Identifying core components and
proposing an integrative and comprehensive conceptualization
are very important [12].

With the variables of urban infrastructure and community
readiness, the smart city concept can be realized more
realistically [13, 14]. In this research, participatory mapping
for community empowerment will have an impact on the
assessment of community needs and support from the
government [15]. Li et al. [16] said in his report about the
concept, key technologies and applications of temporal—
spatial information infrastructure, geo-spatial analysis will
provide an overview of how capable the city in preparing
itself to support the smart city concept. Like two sides of a
coin, not only about city infrastructure in developing a smart
city but also the readiness of the people to use it.
Understanding commuting patterns needed to
analyze = community preparedness in utilizing internet
technology in smart cities [17].

3. RESEARCH METHOD

Several stages and analytical techniques are carried out in
this study. The long duration is affected by the many social
parameters used to assess technical parameters related to the
city’s readiness to implement the Smart City concept. For this
reason, it is necessary to understand several essential
attributes and variables in realizing a Smart City, including
community readiness, supporting infrastructure readiness, and
urban area readiness.
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Figure 2. Research analysis diagram

Analysis technique in research is by quantitative analysis,
divided in three parts of analysis: (1) spatial analysis, (2)
pentagon asset analysis and (3) 3D Importance Performance



Analysis as seen on Figure 2. Spatial analysis to understand
the readiness of city infrastructure to support smart city
concept. To assess the readiness of Malang residents regarding
IoT in a Smart City project in Malang City, several
assessments were carried out using the Pentagon Asset
Parameter, namely human capital (level of education, skills
and training), natural (availability of land area), financial
capital (income per capita, livestock owner, and saving),
physical  capital  (medical facility, access road
and infrastructure), social capital (key persons and culture)
[18]. This assessment is expected to provide an overview
of the readiness of individuals in a sub-district to ensure
they can realize their potential as productive members
of the community [19]. The assessment was carried out
on 3,525 respondents in 5 different sub-districts in Malang
City, namely Blimbing, Kedungkandang, Klojen,
Lowokwaru, and Sukun. The number of respondents was
taken from around 5% of the productive age population in
each sub-district of Malang City, as shown on Table 1 below.

Table 1. Population of Malang city in 2021 and respondent

Total population

Sub District 2021 Respondent
Klojen 94,072 415
Blimbing 182,504 750
Kedungkandang 208,075 850
Sukun 196,487 835
Lowokwaru 163,795 675
MALANG CITY 844,933 3525

The Pentagon Asset Analysis assessed community capacity
through five parameters, namely; 1) Human Capital, which
includes Health, Education, Knowledge and Skills, the
capacity to work and adapt. 2) Natural Capital includes; Land
and its production, water and water resources such as fish and
marine products, trees, agricultural commodities, plants and
forest products, game animals, uncultivated fiber and food,
biodiversity, and activities related to the environment. 3)
Financial Capital, namely; Savings, pension funds, business
profits, wages or salaries, and other assets such as stocks,
crypto, and other assets. 4) Social Capital namely; Networks
and connections, harmony between neighbors, good relations
with friends, relationships based on mutual trust, and mutual
support in formal and informal groups. 5) Physical Capital
includes infrastructure in transportation networks, vehicles,
public transport, buildings and residences, sanitation facilities
and clean water, energy, communication networks. Other
crucial physical capital in today’s digital era is technology
support and tools such as equipment for production, seeds,
fertilizers,  pesticides, traditional  technology, and
communication technology. All are connected in a good
information system. Meanwhile, to measure the readiness of
Malang City in implementing a Smart City, a 3-Dimensional
Importance-Performance Analysis is used. Some of the
attributes assessed in this analysis include the readiness of
urban infrastructures such as sanitation, waste management,
health  facilities, drainage system, public transport,
accessibility, economic facilities, energy, public services,
education facilities, telecommunication, city security, and
worship facilities.

Several essential thematic maps are used to perform a
spatial SWOT analysis, including administrative maps,
existing land use, spatial patterns, land use plans, accessibility,
and connectivity. The analysis showed the internet coverage
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area for connectivity needs and the feasibility of Malang City
to become a Smart City to provide a community service
facility in urban areas [20].

In this study, the Pentagon Asset Analysis uses livelihood
asset parameters. Livelihood can be interpreted broadly [21].
Livelihood can also be defined as the efforts people conduct to
earn income, including their capabilities, quantifiable assets
such as availability and resources, and non-quantifiable assets
such as claims and access. The Pentagon Assets referred to in
this study are human capital, natural capital, financial capital,
physical capital, and social capital [22, 23].

4. RESULTS AND DISCUSSION

As mentioned earlier, this study uses three types of analysis
to implement public policy management related to developing
the Smart City concept in Malang City. The SWOT analysis is
closely related to external factors and internal factors. The
spatial analysis in urban areas focuses more on the city’s
existing conditions, such as land use, natural conditions,
climate and weather, and urban land-use plans based on the
direction of the city government.

Figure 3. Thematic maps used in the spatial SWOT analysis
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Figure 4. The spatial SWOT analysis

The internal factors in this study are the built environment
factors, while the external factors are the distribution of goods
and accessibility to and from the city [24]. Figure 3 describes
the thematic maps used in this study: administrative maps,
existing land use, spatial patterns, land use plans, accessibility,
and connectivity. For developing a Smart City in Malang City,
land use plans in urban areas, accessibility, and connectivity



are critical parameters the city must own before developing a
Smart City. The SWOT analysis considers four crucial aspects
of the analysis process: strengths, weaknesses, opportunities,
and threats [25, 26]. These aspects are placed in a matrix in the
spatial SWOT analysis, as shown in Figure 4. In the
development of a Smart City in Malang, the ‘strength’ include
Malang City being an old city inherited from the Dutch
colonial era, having a well-established urban infrastructure,
being an agglomeration of tourism industries, and a destination
of higher education and the rapid growth of the City.

Figure 5 is the result of a spatial SWOT analysis based on
several thematic maps, which produces zones with red, green,
and yellow that indicate the condition of the availability of
supporting infrastructure in Malang City to develop a Smart
City for residents to meet their daily needs.
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Figure 5. Map overlay result of spatial SWOT analysis

In comparison, its ‘weakness’ includes having a high
urbanization rate, many slum areas in urban areas, inadequate
wireless service network that has yet to reach the entire
Malang City area, and an unhandled road network in urban
village areas by government services. The ‘opportunity’
includes providing adequate infrastructure services as a tourist
destination, providing goods and services for Tourism Cities
and High Occupied Destinations, and providing wireless
networks throughout the city.

Table 2. Respondents recap of pentagon asset analysis

. . Sub District
Capital Sub variables 1 > 3 7 5
Human education 45 26 35 49 48

Skills 44 20 35 49 49
training 38 20 33 49 48
Natural land Area 31 32 41 43 32
Financial Income per capita 45 22 39 33 23
livestock owner 41 21 45 30 20
savings 39 20 44 30 20
Physical medical facility 49 35 22 29 32
access road 50 31 22 32 33
infrastructure 48 28 22 27 27
Social key person influence 4.2 2.0 32 49 31
culture 40 22 30 49 31

Furthermore, the ‘threats’ include interventions from

neighboring cities related to facilities and infrastructure,
intrusion of wireless services provided by cities bordering
Malang, and city comfort that does not meet service users’
expectations in urban areas. The existing threats may impact
the quality of urban network services that wireless network
services will ultimately meet in the city directly adjacent to
Malang. Figure 5 is the result of spatial SWOT analysis using
several thematic map data (Figure 3) and the SWOT analysis
results from the data in Figure 4. The green zone shows areas
in urban areas that are still served by internet facilities, while
the internet quality in the red zone is an area with poor internet
coverage or even without an internet network at all.

Table 2, Table 3 and Figure 6 are the result of the Pentagon
Assets Analysis in 5 sub-districts in Malang City based on
respondents’ answers. Each sub-district has its uniqueness;
when associated with community readiness for Smart City
development in Malang City, Blimbing sub-district and
Lowokwaru sub-district are the most prepared based on the
assessment of human capital, natural capital, financial capital,
physical capital, and social capital. Kedungkandang sub-
district is the least prepared based on the assessment of the
variables mentioned above.

Table 3. The results of pentagon asset analysis

No Sub-Distict Human capital Natural capital Financial capital Physical capital Social capital Capacity
1 Blimbing 4.2 3.1 4.2 49 4.1 20.5
2 Kedungkandang 2.2 3.2 2.1 3.1 2.1 12.7
3 Klojen 34 4.1 4.3 2.2 3.1 17.1
4 Lowokwaru 4.9 4.3 3.1 29 49 20.1
5 Sukun 4.8 3.2 2.1 3.1 3.1 16.3
Human capital sanitation and waste, drainage, and telecommunication are
Y attributes that need to be improved. These results are relevant
7 2‘; e iiniine to the SWOT spatial analysis which shows that internet
Sodalcapita «( 10 Natusel captial a— Kedungkandang network services have not reached all areas in urban areas.
\ Kiojen Meanwhile, the attributes of health facilities, education
\ Lowolkary facilities, and worshipping facilities are considered very well
/ FRasua from the respondent’s opinion.

Physical capital Financial capital

Figure 6. Spiderweb diagram of pentagon asset analysis

The result of an assessment of the twelve attributes used to
determine public opinion on basic services in Malang City
(See Table 4 and Figure 7). The IPA analysis results show that
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As shown in Figure 7, the gap analysis is carried out based
on the data in the table and translated into a diagram in Figure
8. In Figure 8 shows how government support for each
attribute of basic urban services is not sufficient, despite the
people’s desire and expectations being very high for these
services. For example, in sanitation and waste management
services, the government pays sufficient attention. However,
city residents deem the services insufficient, along with the



urban drainage system, which they also deem incapable of
serving the City well.

Table 4. The results of IPA from respondent

No Attributes X Y Z
A Sanitation and waste  2.67 4.48 3.50
B Health facilities 3.64 469 425
C Drainage system 3.00 455 350
D Public transport 299 402 275
E Accessibility 314 416 3.00
F Economic facilities 229 375 225
G  Energy and electricity 3.17 3.58 4.00
H Public services 3.08 384 3.00
| Education facilities 472 4.26 3.50
J Telecommunication  3.26 4.62 2.00
K City security 397 413 4.00
L Worship facilities 426 440 4.25
5.00
4.75 © .(J) .(B)
Z 450 (A.) ® (L)
o (1)
g 4.25 = (E) -~
;l 4.00 (Plg (K)
- (F) ofH)
3.75 @
(Ge
3.50
2.00 2.50 3.00 3.50 4,00 450 5.00

Performance (X)

Figure 7. Cartesian diagram of IPA analysis
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Figure 8. Measures value of GAP analysis

Referring to the findings of the mentioned analysis,
policymakers can consider several important aspects such as
fulfilling basic urban services, increasing community capacity,
or improving development aspects to fulfill Smart City
development. Figure 8 clearly shows the gap between the
people’s desire for good telecommunications facilities,
especially the internet, and the result, which the city
government has not fully supported. Likewise, the spatial
SWOT analysis results show that many urban areas have to
receive adequate internet network services.

However, when looking at the results of the Pentagon Asset
Analysis which is an assessment of the livelihood asset
parameters of residents in urban areas, Kedungkandang and
Sukun sub-districts are still impoverished, so they are still
focused on basic needs, not focusing on the internet use to
meet their primary needs, moreover to meet secondary or
tertiary needs. Meanwhile, the landscape and internet network
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infrastructure based on the Pentagon Assets Assessment is at
a level capable of meeting the community’s needs, except for
the Blimbing sub-district, which has excellent internet
network service and fits the expectations of its users.

5. CONCLUSION

Urban areas are rapidly developing, and in the digital era
like now, speed and accuracy of service for the community are
needed. Smart City is one of the infrastructure development
plans in Malang City; however, the condition of Malang City
and its residents needs to be evaluated based on the parameters
of Smart City development, population readiness, and the
existing condition of urban infrastructure facilities.

Based on research on the feasibility of a Smart City project
in Malang City, policymakers can consider several notes. The
spatial SWOT analysis shows that wireless services related to
the internet network are only deemed sufficient in the central
area of Malang City and linear secondary and tertiary roads.
Thus, areas with inadequate internet networks, especially
around the outskirts of Malang City, are left behind. The
results of the Pentagon Asset Analysis also show a linear
condition where the outskirts of Malang City, such as the
Kedungkandang sub-district, have a low assessment of
livelihood. Meanwhile, the 3D IPA analysis results, which
compares the service level of urban facilities and public
perceptions and government support, show that the
telecommunication and internet networks aspect cannot meet
users’ expectations.

It is necessary to improve services and to support
infrastructure for the Smart City development in Malang City.
As a tourism city and one of the destinations for higher
education in Indonesia, Malang City should improve itself to
enter the digital era more massively, namely by being a Smart
City that can improve services for all city residents in meeting
their basic needs such as education, information, online
shopping, and other needs.
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