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Introduction

Covid-19 (hereafter, ‘Covid’ as well) caused a global pandemic due to its rapid
infection rate and extensive dispersion. Since utban economies ate driven by
urbanisation and agglomeration, governments’ attempts to reduce the spread of this
pandemic with policies such as social distancing and urban lockdowns has led to the
restriction and global disruption of economic and social activities.

In Indonesia, Covid-19 caused significant health problems with a growing
number of patients and costs for health workers, as well as the occurrence of
economic challenges with an increased number of the unemployed due to a decline
in business activities. Furthermore, considering its wide area and population, the
pandemic’s impact varied across the country. Over 151 million people (more than
56% of the Indonesian population) reside on Java Island (BPS 2021); consequently,
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most of the impact of the pandemic has been on cities on the island. This study
specifically focuses on the largest metropolitan area in Indonesia, i.e., the Jakarta
Metropolitan Area (JMA). JMA has a population of more than 15 million and
produces 30% of the national economic output. Notably, decentralisation
implemented in 2001 has resulted in the government delegating development
functions to the districts, which led to a variety of urban policies during the
pandemic, such as mobility restriction policies, social safety net regulations, and

economic-health expenditures. Therefore, as the metropolitan area continues to
have crowded commutes and offices, these local policies determine the number of
cases in the areas.

Currently, there are limited studies on the impact of urban characteristics on
Covid-19 cases and how decentralisation plays a critical role in setting up those
characteristics. Using spatial and econometric analysis at the city level, this study
aims to examine the variation of urban characteristics which determine the number
of Covid-19 cases in districts across Java Island. The island was specifically selected
as a case study for two reasons. First, more than 56% of the population in the
country lives on Java Island. Second, the island has the best transportation
infrastructure with districts that are spatially connected, allowing us to capture the
spread of Covid-19 on the island. Furthermore, the hypothesis states that large cities
are vulnerable to a high infection rate due to large economic activities and high
connectivity rates.

The structure of the study is as follows. Firstly it reviews literature on urban
characteristics and how it may determine the spread of Covid-19. Secondly
describes the study’s data sources and analysis methods. Thirdly discusses the
econometric models and spatial analysis results. Finally, I present the conclusions
and policy implications.

Literature review

The following discussion explores the challenges and potential impact of the spread
of Covid-19 due to urban characteristics and decentralisation.

Effects of urban characteristics on the spread of Covid-19 cases

Recent studies have shown the impact of urban lockdowns on well-being. One of
these studying states in the USA and European countries also shows evidence of the
negative effect of lockdown on general well-being due to persistent boredom and
worrying (Brodeur et al. 2020). Despite this, there is still a strong significant
correlation between mobility pattern and reduction of Covid-19 cases (Badr et al.
2020). Therefore, urban characteristics determine the spread of Covid-19 cases
throughout cities across the globe. Pierantoni et al. (2020) suggest several conditions
of urban areas that make them vulnerable to the pandemic, such as the size of the
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economy, petsistent social gatherings, mobility, and economic dynamics. Another
factor is population density which strongly influences the disease outbreak due to a
higher and faster infection rate (Jabareen—Eizenberg 2020).

Another concern is the disparity of physical and social neighbourhoods. In terms
of physical neighbourhood, variations in facilities and infrastructure determine how
the epidemic spreads across neighbourhoods. Meanwhile, health facilities and
shopping centres are more likely to be accessible in a rich neighbourhood. Wide-
open spaces such as peripheral areas and mountains are associated with lower
Covid-19 cases, suggesting the importance of open space and distancing.
Consequently, this raises the importance of green and blue networks for sustainable
mobility such as pedestrian and cycle paths that create more space to individualise
running trails and widen paths (Honey-Rosés et al. 2020).

Furthermore, there is the concern that shopping centres make rich
neighbourhoods more vulnerable because these closed-space malls allow for the easier
spread of the virus between visitors. A recent study by Deaton (2021) suggests that
the virus spreads easily in metropolitan areas, meaning poor neighbourhoods are
suspected to be less vulnerable than rich ones. In this sense, urban form is inflexible,
unresponsive, and dysfunctional in its role to serve the inclusive neighbourhood. For
instance, in the case of USA, the poor neighbourhoods which are dominated by
African-Americans with the lowest median income are the most vulnerable
neighbourhoods (Jabareen—FEizenberg 2020). As such, the importance of more open
spaces and effective distancing between cities has increased during the pandemic to
reduce the spread across regions, whilst also improving decent housing and access to
hospitals (Lak et al. 2020). Overall, these studies confirm Rodriguez-Pose—Burlina’s
(2021) findings which suggests institutional inequality affects the capacity to effectively
fight the pandemic.

Decentralisation’s effect on urban characteristics

The above discussion highlights the impact of urban characteristics on the spread of
Covid-19 cases. This study argues that the critical role of urban governance and its
institutional setting is to fully understand how urban characteristics determine the
number of Covid-19 cases.

Since 2001, the promulgation of decentralisation was to meet the high demand
for local authority and to attempt to provide an alternative administration to keep
Indonesia intact through a democratic government (Alm et al. 2001, p.100).
Decentralisation refers to the delegation of state authority and responsibility to the
lower tiers of government, consisting of de-concentration and devolution. De-
concentration refers to the role of local governments that administer the central
government policies and development programs in their respective regions.
Meanwhile, devolution is the full delegation of authority to local government to
administer development programs.
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The main argument is that decentralisation promotes economic efficiency
(Calamai 2009). Furthermore, it is the devolution of social capital, which in turn
serves as the most effective monitoring tool for government performance based on
the people and society. Finally, the establishment of transparent and good
governance will then lead to better public service. The impact of devolution on

regional convergence depends on how decentralisation is implemented (Pepinsky—
Wihardja 2011). Aziz (2013) found that decentralisation outcomes in Indonesian
regions are determined by economic, administrative, and institutional factors;
people’s participation plays the most critical role.

However, decentralisation also magnifies differences in institutional capacities
and social endowments which potentially lead to policies that improve public
services (Rodriguez-Pose—Ezcurra 2010, 2011). Naturally, richer regions have more
resources, opportunities, and capital to develop economic activities and absorb
skilled labour. These more dynamic regions have a bigger capacity to mobilise
resources such as tax collection and human capital (Ozyurt-Daumal 2013).
Subsequently, in less developed regions, the lack of expertise and human capital may
hinder the government’s capacity to promote efficient allocation of resources to
deliver better policies and strategies (Rodtiguez-Pose—Ezcurra 2010).

Thus, uneven development shifts the structure of relationships and interactions
between regions. Therefore, decentralisation has allowed rich regions’ economic
growth at the cost of neighbouring regions’ development. Core regions experience
economic overflow and value-added concentration, which lead to polatisation and
development concentration (Rustiadi et al. 2010, p. 24). In turn, neighbouring regions
became more dependent due to the concentration of infrastructure and job
opportunities in the core-metropolitan ones. This is seen in the weakening of
hinterlands resulting from the excessive transfer of resources and a high commuting
rate of its population.

Recently, spatial regression models have been widely used to account for spatial
interactions’ effects among regions. For instance, Alvarez-Diaz et al. (2017) found
that demand for inter-regional domestic tourism depends on income and is highly
price elastic. Jarosi (2017) also examined spatial interdependencies of employment
and industrial product in the USA. Using spatial regressions, Egri-Tanczos (2018)
found evidence of social well-being being much more balanced compared with
gross domestic product per capita in Central and Eastern Europe.

Decentralisation and urban characteristics’ effect on the spread of cases
in Java cities

The decentralisation laws (#ndang-undang) 22/1999 and 25/1999 are responsible for
regional autonomy and fiscal decentralisation. In particular, the decentralisation law
22/1999 regulates decentralisation as a form of devolution which delegates local
development to municipalities and regencies.
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Studies of regional economic convergence in Indonesia showed several
dimensions while examining geographical variation, such as Java-biased, Jakarta-
biased, urban-biased, and terrestrial-biased (Aritenang 2016, McCulloch—Sjahrir
2008, Rustiadi et al. 2010). Various studies on the regional economy using panel
regression analysis discovered that decentralisation exaggerates regional disparities
(Aritenang 2016, Akita 2002, Resosudarmo—Vidyattama 2006). McCulloch—Sjahrir
(2008) found that while districts located on the Java Island had lower economic
growth, disparities remained persistent across Indonesia due to large economic
growth variation in districts, e.g.,, the Papua provinces which have the lowest
economic growth per capita.

Moreover, there has been concern over the limited soutrces of revenues for
government districts because of lack of public finance which limits a region’s ability
to implement a credible and effective development budget (Aritenang 2020,
Suwanan—Sulistiani 2010). In particular, this was because property taxes continued
to remain under the central government. Thus, local governments struggled to
generate alternative sources of revenue. This finding may be explained by Aritenang
(2016): the type of administration in local governments (regency and municipality) is
insignificant for economic growth; the author suggested that more urbanised areas
in municipalities are not necessarily associated with higher economic growth when
compared with rural-dominated regency districts. Furthermore, on the impact of
fiscal decentralisation on regional economic growth, there were attempts to
recognise spatial dependence, especially between adjacent regions (Oates 20006,
Setiawan—Aritenang 2019).

Conversely, decentralisation led to a variation of local responses to the
pandemic, with each district having its own lockdown policies. For instance, urban
lockdowns found in Jakarta or Bandung could not take place in Surakarta due to a
lack of funding in that city. The local government calculated that the lockdown
would require about 49 billion IDR, out of which more than 10 billion IDR would
be spent on household subsidy within a month [2]. Another small city, Sleman,
argued that it did not implement urban lockdowns due to being part of a greater
urban area, the Jogjakarta metropolitan one, which required other cities to apply
mobility restrictions. During the New Year holiday, the district introduced its
restriction regulation which limited the mobility of people entering and leaving the
district. However, the cost was high and in the last four months, the district has
observed the highest number of cases compared to other metropolitan areas [3].
Conversely, throughout the pandemic, the city of Bandung, a large metropolitan
area, implemented vatrious types of city lockdown from full, transitioning to
proportional, with differences in commercial stores opening hours and regulations
on access to the city’s main streets [4].
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Data and Methodology

To examine urban characteristics, we use several indicators that have been applied
in previous studies such as population characteristics (age, size, and density) and
infrastructure (Konecka-Szydtowska et al. 2018, do Carmo Dias Bueno—de Souza
Lima 2018). Other urbanisation indicators are migration share, public employment
support, and education background (Koti 2018).

This study employed urban characteristics statistics and Covid-19 case data at the
district level. There are 123 districts in Java Island within 6 provinces. The descriptive
statistics of selected urban characteristic variables are presented in Table 1.

Table 1
Summary statistics
Variables MEAN STD DEV MIN MAX
Number of daily Covid-19 cases 1161.439 2797.693 1 15619
Population density 3251.715 4458.745 278 20813
Share of informal workers 27.077 8.762 12.75 50.12
Commuter rate 3.907 3.607 0 18.52
Ratio of health facilities per population 0.000184 0.00028 0.000018 0.0022
Internet speed 10.117 0.925 8.7 11.6

A cross-sectional analysis was used for econometric models between districts.
The dependent variable was the average number of daily Covid-19 infections per
district from August to December 2020. The data were obtained from various
Covid-19 province and district websites (See the Databases/Websites for the list of
websites).

The independent variables which include data on urban characteristics with the
most recently available years from various sources are as follows. First, the urban
characteristics data obtained from the Statistic Bureau (Badan Pusat Statistik — BPS)
include population density data, share of the population working in the informal
sector, and the commuter rate. The former captures data which show the impacts of
population density within a district, whilst the latter are based on surveys carried out
by the BPS on respective issues. Second, the ratio of the total number of health
units (including hospitals, general practitioners, and small health centres) per
population from the Ministry of Health was used. Internet speed is also included as
an explanatory variable to capture information access and the district’s level of
information and communication technology (ICT) infrastructure. These data were
made available by the Ministry of Communication and Information Technology.

This study was carried out in three stages of analysis. First, descriptive statistics
using commuting maps and population mobility rates were examined to explore the
urban connectivity of each district. Next, spatial statistics using Moran's I-statistic
were used to examine districts’ clustering in the number of Covid-19 cases.
However, Moran’s scatterplot visualises the I-statistic and characterises spatial
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autocorrelation in the case study area. The local indicators of spatial association
(LISA) were examined for each spatial unit (districts) to evaluate evidence of spatial
autocorrelation in Covid-19 cases of individual districts that would have similar
conditions with their neighbours. As the inference for Moran’s I is based on a null
hypothesis of spatial randomness, the distribution of the statistic under the null can
be derived using randomisation (permutation with the value which is equally likely
to occur at any location) or an assumption of normality.
The last analysis employed econometric analysis on the determinants of Covid-
19 cases in the context of city characteristics. The following are the econometric
equations that were carried out by the ordinary least squares (OLS) and spatial
models to capture the spatial effects of each region at the local level. In addition,
spatial models are econometric models widely used in many studies to capture
spatial differences in object analysis with two models, namely spatial lag and spatial
error. The selection of an appropriate spatial model was based on the largest test
statistics and the significance of Robust Lagrange Multiplier (RLM) tests (Osland
2010). The OLS general model is presented in the following equation.
Number_Covid_cases i = 0+ 1 (In population_density i.1) + 32
(Share_informal_worker i) + 3 (Commuter_rate 1) + 84 )
(Ratio_Health_Facilities/population i.1) + B5 (Internet Speed i.1)

Analysis

This section analyses the effect of urban characteristics on the share of positive
cases in the total population of each district (Figure 1). To compare people’s
mobility, the New Normal period which started in August 2020 was used as
mobility restrictions were considered less important compared to the lockdown
period, and therefore, may capture a relatively similar comparison.

First, the urban characteristics of each district were examined. The first map in
Figure 1 shows a high commuting rate in all core cities of metropolitan areas:
Jakarta, Bandung, Semarang, Jogjakarta, and Surabayal. The second map depicts
changes in population mobility on average obtained from the Facebook Movement
Range Maps [5] available at the district level. This map shows the change in
movement, i.e., how much people are moving around compared to the baseline
period before most social distancing measures. Notably, the highest decline in
mobility was observed in the core metropolitan areas, especially Jakarta, Semarang,
and Surabaya.

! Each of these metropolitan spatial development plans are regulated by a Presidential Regulations; Presidential
Regulation 60/2020 on Jakarta metropolitan, Presidential Regulations 45/2018 on Bandung metropolitan,
Presidential Regulations 78/2018 on Semarang metropolitan, Presidential Regulations 5/2019 on Yogyakarta
metropolitan, Presidential Regulations 80/2019 on Surabaya metropolitan.
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Figure 1
Maps of commuting rate in 2019 and average changes in movement
compared with baseline for August—December 2020
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Second, spatial autocorrelation of Covid spread was analysed in the first map of
Figure 2. The LISA cluster map shows spatial autocorrelation, suggesting that the
pandemic’s spread is determined by spatial proximity. This is mainly found in
Jakarta districts, where there is a high-high (H-H) category, whilst its surrounding
metropolitan districts have a low-high (L-H) category. Furthermore, in the West
Java province, including Bandung city (as the core district in Bandung
metropolitan), there is low Covid spread; therefore, it is categorised as low-low (L-
L). A similar phenomenon occurs in the Semarang Metropolitan area in the north
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part of Central Java. Finally, districts in the north part of East Java are found to be
in the high-high (H-H) Covid spread category, suggesting the Covid spread in
Sidoarjo and Gresik districts, which are part of the Surabaya Metropolitan, resulted
in high Covid cases. This was confirmed through various news media which
reported that the national Covid task force demanded strict prevention policies and
evaluation in these districts [0].

The Moran Scatterplot in the second graph in Figure 2 suggests the presence of
spatial autocorrelation in districts having high Covid cases similar to their
neighbours. We take the number of Covid cases as the conditioning variable for the
x-axis, and its neighbours? Covid cases as the conditioning variable for the y-axis.
The value of the statistic for the actual data is 0.548 and is well to the right of the
reference distribution, suggesting a strong rejection of spatial randomness.
Furthermore, the model has a pseudo p-value of 0.001 for 999 permutations. This
suggests that not a single statistic computed from the randomly generated samples
exceeded the actual statistics. This was confirmed using the z-value of 9.1749 that
suggests the rejection of spatial randomness.

Figure 2
LISA spatial autocorrelation map and Moran scatterplot of number of Covid cases,
August—December 2020
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Moran scatterplot of number of Covid cases
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Lastly, the determinants of the average number of daily Covid-19 infections per
district in the Java Island ones were analysed (Table 2). Furthermore, tests were
performed to check whether urban characteristics presented in the previous section
are associated with the Covid-19 spread in Java Island. The OLS regression model
was used and corrected for heteroskedasticity by including robust standard errors.
Subsequently, the analysis corrected spatial autocorrelations through the estimation
of econometric models by first running the Lagrange multiplier (LM) and likelihood
ratio (LR) tests to examine spatial lag and error, and then estimating spatial lag
(SAR) and spatial error (SEM) models. Our analysis of the RLM tests suggests that
the spatial lag model is preferable to the spatial error model due to its greater value.

First, there is evidence of spatial lag and error in the average number of daily
Covid-19 infections in some districts of Java Island. This confirms the LISA map
cluster, that spatial autocorrelations are only found in metropolitan areas such as
Jakarta, Bandung, Semarang, and Surabaya. Second, the results highlight urban
characteristics such as the economy and infrastructure in advanced districts are
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associated with higher average number of daily Covid-19 infections. This is also
reflected by the higher population density and access to high-speed internet being
linked with a higher average number of daily Covid-19 infections.

Table 2
Determinants of share of Covid-19 cases, OLS, and spatial lag models
OLS model Spatial lag model |Spatial error model
stk ook
Spatial lag/Lambda 0(82167) (()075241)
Population density 0.440% 0.2644% 0.239%kk
(0.0711) (0.0563) (0.065)
. —14.558 -11.395 2.442
Share of informal workers (34.5266) (26.715) (34.137)
Commuter rate —139.172% —176.074%** —147.961**
(82.1302) (63.528) (70.778)
Ratio health facilities per population —1.39E+06% 710088 —712615
(746520) (581160) (612807)
Internet speed 596.667** 370.829%* 339.034
(235.03) (184.845) (323.205)
—5113.73%* —3083.06* —2771.99
CONSTANT (2300.61) (1803.9) (3282.91)
Number of obsetrvation 123 123 123
Moran’s 1 4.481++%
LM lag 33.34(pkk
RLM lag 26.366%%*
LM error 15.330***
RLM error 8.355%k*
AIC 2213.09 2221.81
LR test 42,317 etk 31.596%k*
R2 0.354 0.610 0.589

Notes: Dependent variable is the average daily number of Covid-19 cases in the population. Estimation is by
OLS robust standard error. The standard errors in parentheses *, **, and *** are 10%, 5%, and 1% significance,

respectively.

Conversely, there is a negative relationship between the commuter rate and the
spread of Covid cases. Consequently, it is expected that commuters are the ones
who spread the virus most easily, implying higher infection rates in districts with a
large number of commuters. This counter intuitiveness may be due to the
commuter rate capturing the effect of lower population density or worse access to
health care in non-core districts with high commuter rates (those with a higher share
of informal workers). Furthermore, as expected, districts with a lower ratio of health
facilities per population have higher Covid cases; this indicates their incapacity to
address the pandemic.

Comparing OLS and spatial models on the number of Covid cases, there is
evidence of the presence of autocorrelation among districts. This indicates that the
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number of Covid cases determines spatial proximity. However, this finding is only
true in a large part of West Java province, Jakarta, Semarang, and Surabaya
metropolitan areas. According to the LISA map, regression analysis results suggest
that geographical proximity is the cause of spatial autocorrelation due to the
remaining significant and coefficient of spatially lagged share of Covid-19 cases
differing from zero after controlling the urban characteristics.

Conclusion

This study analysed the effects of urban characteristics on the average number of
daily Covid-19 infection cases’ dispersion throughout districts of Java Island,
Indonesia. First, spatial analysis found autocorrelation in a few areas such as Jakarta
and Surabaya metropolitan areas; in these areas, the H-H category was applied,
suggesting that core and peripheral metropolitan areas are hotspots of Covid cases.
Meanwhile, in Bandung and Semarang metropolitan areas, the L-L category was
applicable; this indicates low daily infection rate of Covid-19 in both core and
peripheral metropolitan areas.

Second, the above findings were confirmed by the econometric analysis. I found
that large and core-metropolitan cities are associated with a higher number of
average daily Covid-19 infections. This subsequently explains that core-metropolitan
cities reflect higher economic connectivity and higher rate of entry-exit of
commuters within metropolitan districts. As such, this reveals that core-
metropolitan districts become vulnerable due to high infection rates via the mobility
due to infrastructure and economic activities. Consequently, this provides
supporting evidence that there are higher Covid cases in cities with high density and
high-speed internet access.

This study highlights how critical decentralisation is in determining how local
governments respond to the spread of Covid-19 via spatial and economic policies.
Therefore, two policies are proposed to handle the pandemic. First, tight spatial
mobility restrictions between core and neighbouring metropolitan districts are
needed to further contain the spread of Covid cases. This study reveals that despite
more strict regulations on mobility, the number of Covid cases in large cities and
metropolitan areas remains higher. Second, there is a need for more funding and
institutional capacities to improve health services, as districts with fewer health
facilities are more prone to the disease. In particular, core-metropolitan districts
with higher population density and commuters are more vulnerable to infection
rates through backbone mobility and economic activities such as trains, public
buses, offices, and restaurants.

Regional Statistics, Vol. 12. No. 3. 2022, 3-17; DOI: 10.15196/RS120301



The case of Java Island cities, Indonesia

The impact of urban characteristics on the spread of Covid-19 in 2020:

Acknowledgments

This research was made possible by a Research Grant from the Indonesian Ministry of
Research and Technology, awarded under its Research Grant program 2020 with the
research  project title ‘Smart City Infrastructure Readiness in the face of
Pandemic’/‘Kesiapan infrastruktut smart city dalam menghadapi pandemic’.

REFERENCES

AKITA, T. (2002): Regional income inequality in Indonesia and the initial impact of the
economic crisis Bulletin of Indonesian Economic Studies 38 (2): 201-222.
https://doi.org/10.1080/000749102320145057

ALM, J—ATEN, R. H-BAHL, B. (2001): Can Indonesia decentralise successfully? Plans,
problems and prospects Bulletin of Indonesian Economic Studies 37 (1): 83—-102.
https://doi.org/10.1080/000749101300046537

ArvaREZ-DiAZ, M~D’HOMBRES, B~GHISETTI, C. (2017): Modelling inter- and intra-
regional tourism flows in Spain — a spatial econometric approach Regional Statistics
7 (2): 3-34. https://doi.org/10.15196/RS070205

ARITENANG, A. F. (2016): The impact of state restructuring on Indonesia's regional economic convergence
ISEAS Publication, Singapore.

ARITENANG, A. F. (2020): The effect of intergovernmental transfers on infrastructure
spending in Indonesia Journal of the Asia Pacific Economy 25 (3): 571-590.
https://doi.org/10.1080/13547860.2019.1675352

Az1z, 1. J. (2013): Complex interplay of factors in institutional model of decentralization:
Theory and application Regional Statistics 3 (1): 3-29.

BADR, H. S.—DU, H—-MARSHALL, M.-DONG, E.—SQUIRE, M. M.—GARDNER, L. M. (2020):
Association between mobility patterns and COVID-19 transmission in the USA:
a mathematical modelling study The Lancet Infectious Diseases 20 (11): 1247-1254.

BRODEUR, A—CLARK, A. E~FLECHE, S.~POWDTHAVEE, N. (2020): COVID-19, lockdowns
and well-being: Evidence from Google trends 1ZQ Institute of Labor Economics
Discussion Paper Series No. 13204 Bonn, Germany.

CALAMAL, L. (2009): The link between devolution and disparities: evidence from the Italian
regions Environment and Planning A 41 (5): 1129-1151.
https://doi.org/10.1068 /240282

DEATON, A. (2021): COVID-19 and Global Income Inequality National Bureau of Economic
Research Working Paper Series No. 28392 Cambridge, MA.

DO CARMO DIAS BUENO, M.—DE SOUZA LIMA, R. N. (2019): The degtree of urbanisation in
Brazil Regional Statistics 9 (1): 72—84. https://doi.org/10.15196/RS090101

EGRI, Z~TANCZOS, T. (2018): The spatial peculiarities of economic and social convergence
in Central and Eastern Europe Regional Statistics 8 (1): 49-77.
https://doi.org/10.15196/RS080108

HONEY-ROSES, J.—ANGUELOVSKI, I.-CHIREH, V. K.-DAHER, C.—VAN DEN BOsCH, C. K.—
Lrrt, J. S—=MAWANI, V.-MCCALL, M. K.—ORFLLANA, A.—OSCILOWICZ, E.—

Regional Statistics, Vol. 12. No. 3.2022, 3-17; DOI: 10.15196/RS120301



n Adiwan F. Aritenang

SANCHEZ, U.-SENBEL, M.-TAN, X.-VILLAGOMEZ, E.-ZAPATA O.—
NIEUWENHUISEN, M. J. (2020): The impact of COVID-19 on public space: an
early review of the emerging questions — design, perceptions and inequities Cizzes
& Health https://doi.org/10.1080/23748834.2020.1780074

JABAREEN, Y.—EIZENBERG, E. (2021): The failure of urban forms under the COVID-19
epidemic: towards a more just urbanism The Town Planning Review 92 (1): 57—63.
https://doi.org/10.3828 /tpr.2020.42

JAROSL, P. (2017): Modelling network interdependencies of regional economies using spatial
econometric techniques Regional Statisties 7 (1): 3-16.
https://doi.org/10.15196/RS07101

KONECKA-SZYDLOWSKA, B.~TROCSANYI, A.—PIRISI, G. (2018): Urbanisation in a formal
way? The different characteristics of the “newest towns” in Poland and Hungary
Regional Statistics 8 (2): 135-153. https://doi.org/10.15196/RS080202

KOTI, T. (2018): Spatial differences regarding the chance to leave supported public
employment in Hungary’s rural periphery Regional Statistics 8 (2): 109—134.
https://doi.org/10.15196/RS080210

LAK, A.—~SHAKOURI ASL, S—MAHER, A. (2020): Resilient urban form to pandemics: Lessons
from COVID-19. Med | Isiam Repub Iran 34 (1): 502—-509.
https://doi.org/10.47176/mjiri.34.71

MCcCULLOCH, N.-SJAHRIR, B. S. (2008): Endowments, location or luck? Evaluating the
determinants of sub-national growth in decentralised Indonesia Policy Research
Working Paper 4769, World Bank, Washington DC.

OATES, W. E. (2006): On the theory and practice of fiscal decentralization IFIR Working Papers
University of Maryland, College Park, MD.

OSLAND, O. (2010): An application of spatial econometrics in relation to hedonic house
price modeling Journal of Real Estate Research 32 (3): 289—320.
https://doi.org/10.1080/10835547.2010.12091282

OZYURT, S—DAUMAL, M. (2013): Trade openness and regional income spillovers in Brazil:
A spatial econometric approach Papers in Regional Science 92 (1): 197-215.
https://doi.org/10.1111/4.1435-5957.2011.00403 .x

PEPINSKY, T. B.—WIHARDJA, M. M. (2011): Decentralization and economic performance in
Indonesia Journal of East Asian Studies 11 (3): 337-371.
https://doi.org/10.1017/51598240800007372

PIERANTONI, I.-PIERANTOZZI, M.—SARGOLINI, M. (2020): COVID 19 — A qualitative
review for the reorganization of human living environments Applied Sciences 10
(16): 5576. https://doi.org/10.3390/app10165576

RESOSUDARMO, B. P.—VIDYATTAMA, Y. (2006): Income disparity in Indonesia: A panel data
analysis. ASEAN Economic Bulletin, 23 (1): 31-44.

RODRIGUEZ-POSE, A.—EZCURRA, R. (2010): Does decentralization matter for regional
disparities? A cross-country analysis Journal of Economic Geography 10 (5): 619-644.
https://doi.org/10.1093 /jeg/1bp049

RODRIGUEZ-POSE, A.—EZCURRA, R. (2011): Is fiscal decentralization harmful for economic
growth? Evidence from OECD countties Journal of Economic Geography 11 (4):
619-643. https://doi.org/10.1093 /jeg/1bq025

RODRIGUEZ-POSE, A.~BURLINA, C. (2021): Institutions and the uneven geography of the
first wave of the COVID-19 Pandemic Journal of Regional Science 61 (4): 728-752.
https://doi.org/10.1111/jors. 12541

Regional Statistics, Vol. 12. No. 3. 2022, 3-17; DOI: 10.15196/RS120301



The case of Java Island cities, Indonesia

The impact of urban characteristics on the spread of Covid-19 in 2020:

RUSTIADL, E.~PANUJU, D. R—PRAVITASARI, A. E. (2010): Java Island: regional disparity and
sustainability perspectives. In: PRIYARSONO, D. S.—RUSTIADL, E. (eds.): Regional
Development in Indonesia pp. 22—48., Crestpent Press, Bogor.

SETIAWAN, F.—ARITENANG, A. F. (2019): The impact of fiscal decentralization on economic
performance in Indonesia IOP Conf. Series Earth Environ. Sci. 340: 012021.

SUWANAN, A. F.—SULISTIANL, E. H. (2010): Fiscal decentralisation and regional disparities in
Indonesia: dynamic panel evidence. In: PRIYARSONO, D.S.—RUSTIADI, E. (eds.):
Regional Development in Indonesia pp. 200-214., Crestpent Press, Bogor.

INTERNET SOURCES

[1] BPS —STATISTICS INDONESIA (2021): The Indonesian population Census 2020 Highlights
United Nations Expert Group Meeting, 9-12 February 2021
https://unstats.un.org/unsd/demographic-social/meetings /2021 /egm-Covid19-
census-20210209/docs/s03-04-IDN.pdf
(downloaded: March 2021)

[2] https://jateng.suara.com, April 21st 2020 (downloaded: January 2021)

3] https://jogja.suara.com/read/2020/12/31/173500/dinkes-sleman-sesalkan-keputusan-
pemda-diy-tak-jadi-terapkan-psbbrpage=all;

-psbb-jakarta-ini-langkah-pemkab-sleman (downloaded: January 2021)

[4] https://news.detik.com /berita-jawa-barat/d-5034262 /psbb-kota-bandung-jadi-
proporsional-dewan-edukasi-keschatan-harus-gencar (downloaded: January 2021)

[5] https://dataforgood.fb.com/tools/movement-range-maps/ (downloaded: January 2021)

[6] https://kumparan.com/kumparannews/disentil-tim-pakar-ini-data-corona-di-sidoarjo-
dan-gresik-1u4o7R]ccBIK/full (downloaded: January 2021)

[7] https://geodacenter.github.io/workbook/4a contig weights/lab4a.html#queen-
contiguity (downloaded: January 2021)

DATABASES/WEBSITES

Covid-19 website for Jakarta Province (https://tiny.cc/DataCovidjakarta) (downloaded:
January 2021)
Covid-19 website for Banten Province

kasus-konfirmasi)

(downloaded: January 2021)
Covid-19 website for West Java Province (https://pikobar.jabarprov.go.id/table-case)

(downloaded: January 2021)

Covid-19 website for Jogjakarta Province (https://corona.jogjaprov.go.id/data-statistik)
(downloaded: January 2021)

Covid-19 website for Central Java Province (https://corona.jatengprov.go.id/data)
(downloaded: January 2021)

Covid-19 website for East Java Province (http://infoCovid19.jatimprov.go.id/)
(downloaded: January 2021)

Regional Statistics, Vol. 12. No. 3. 2022, 3-17; DOI: 10.15196/RS120301




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


