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diterbitkan dari penulis lain telah disebutkan dalam teks dan dicantumkan dalam
Daftar Pustaka di bagian akhir disertasi ini.

Dengan ini saya melimpahkan hak cipta dari karya tulis saya kepada Institut
Pertanian Bogor.

Bogor, September 2026
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RINGKASAN

YUDI SAPTONO. Pemetaan Keragaman Spasial Resiliensi Lokal Di Kawasan
Metropolitan JABODETABEK Terhadap Pandemi COVID-19. Dibimbing oleh
ERNAN RUSTIADI, BABA BARUS, dan ANDREA EMMA PRAVITASARI

Tekanan urbanisasi telah meningkatkan kerentanan kawasan metropolitan
JABODETABEK (Jakarta, Bogor, Depok, Tangerang, Bekasi) terhadap guncangan
sosial, ekonomi, dan lingkungan, yang terlihat jelas dampaknya selama pandemi
COVID-19 (2020-2022). Sebagian besar penelitian sebelumnya mengasumsikan
bahwa kapasitas struktural lokal sebagai kondisi, sumber daya yang tersedia dalam
suatu wilayah yang menjadi fondasi bagi keberlangsungan fungsi sistem sebelum
atau ketika menghadapi suatu guncangan secara langsung menentukan resiliensi,
padahal asumsi tersebut kurang sesuai untuk sistem metropolitan yang memiliki
keterkaitan spasial tinggi. Penelitian ini bertujuan menganalisis tingkat resiliensi
lokal JABODETABEK, mengidentifikasi interdependensi spasial dan fenomena
decoupling antara kapasitas struktural dan tingkat resiliensi lokal, serta
merumuskan strategi pembangunan menuju kawasan metropolitan yang
berketahanan.

Penelitian dilakukan pada 1.501 desa/kelurahan di 14 kabupaten/kota di
JABODETABEK menggunakan data tahun 2021 melalui kombinasi pendekatan
kuantitatif dan kualitatif. Confirmatory Factor Analysis (CFA) terhadap 51 variabel
menghasilkan 19 variabel yang valid dan reliabel (Composite Reliability = 0,73)
untuk membentuk Local Resilience Index (LRI) berdasarkan dimensi infrastruktur,
ekonomi, sosial, dan lingkungan. Analisis autokorelasi spasial (Moran's I dan
LISA), K-means clustering, regresi Ordinary Least Squares (OLS), Geographically
Weighted Regression (GWR), serta analisis kebijakan multi-kriteria (MULTIPOL)
digunakan untuk mengevaluasi pola spasial, faktor penentu resiliensi, dan
merumuskan kebijakan bersama para pemangku kepentingan.

Hasil penelitian menunjukkan bahwa resiliensi kawasan metropolitan
bersifat tidak merata. Kota inti dan wilayah penyangga unggul pada dimensi
infrastruktur dan ekonomi, tetapi relatif lemah pada dimensi sosial dan lingkungan.
Sebaliknya, wilayah perdesaan, khususnya Kabupaten Bogor, memiliki resiliensi
lingkungan lebih tinggi dan tingkat kematian akibat COVID-19 yang lebih rendah.
Klaster spasial yang signifikan ditemukan pada seluruh dimensi resiliensi.
Penelitian ini juga membuktikan adanya fenomena metropolitan resilience
decoupling, yaitu negative decoupling yang terkonsentrasi di kota inti dan sebagian
wilayah perdesaan serta positive decoupling yang terkonsentrasi di wilayah
penyangga dan bagian selatan. Model GWR memberikan kinerja yang lebih baik
dibandingkan OLS (adjusted R? = 0,745 dibandingkan 0,539), yang menunjukkan
adanya heterogenitas spasial yang kuat pada variabel faktor-faktor yang
mempengaruhi tingkat resiliensi lokal. Konektivitas jaringan seluler menjadi faktor
positif yang paling konsisten, sedangkan pengaruh fasilitas kesehatan, elevasi,
lahan pertanian, aksesibilitas pangan, dan kedekatan terhadap fasilitas ekonomi
bervariasi menurut karakteristik wilayah.



Analisis MULTIPOL menghasilkan kebijakan yang berbeda sesuai tipologi
wilayah. DKI Jakarta (core city) memprioritaskan peningkatan kualitas
pembangunan kesehatan, pengembangan infrastruktur digital dan smart city, serta
pengurangan ketimpangan ekonomi. Kota Tangerang Selatan (buffer zone)
memprioritaskan penguatan layanan kesehatan, transformasi digital, dan reformasi
pelayanan publik. Kabupaten Bogor (rural zone) memprioritaskan pembangunan
infrastruktur regional, penguatan layanan kesehatan masyarakat, dan perlindungan
modal sosial perdesaan.

Sintesis dengan Peraturan Presiden Nomor 60 Tahun 2020 tentang RTR
Kawasan Perkotaan Jabodetabek-Punjur dan RPJMD 2025-2029 menunjukkan
bahwa kebijakan yang ada telah mengakomodasi sebagian besar pola resiliensi,
terutama pada aspek kesehatan dan tata kelola digital. Namun, masih terdapat
kesenjangan berupa dominasi orientasi pertumbuhan ekonomi, belum optimalnya
perhatian terhadap bencana nonalam, belum terintegrasinya indikator resiliensi
multidimensi dalam pengendalian pemanfaatan ruang, serta lemahnya tata kelola
metropolitan yang bersifat polisentris.

Penelitian ini menunjukkan bahwa resiliensi kawasan metropolitan terhadap
pandemi bersifat relasional, dibentuk oleh interaksi antarwilayah, bukan semata-
mata oleh kapasitas struktural lokal. Temuan ini memperkuat konsep networked
urban resilience dan menegaskan pentingnya kebijakan pembangunan yang adaptif
terhadap karakteristik lokal, berorientasi pada resiliensi, serta mengintegrasikan
indikator resiliensi multidimensi ke dalam penataan ruang dan perencanaan
pembangunan kawasan metropolitan JABODETABEK.

Kata kunci: autokorelasi spasial, fenomena decoupling, Local Resilience Index,
kebijakan penataan ruang, resiliensi metropolitan.



SUMMARY

YUDI SAPTONO. Mapping the Spatial Diversity of Local Resilience in the
JABODETABEK Metropolitan Area to the COVID-19 Pandemic. Supervised by
ERNAN RUSTIADI, BABA BARUS, and ANDREA EMMA PRAVITASARI.

The pressure of urbanization has increased the vulnerability of the
JABODETABEK metropolitan area (Jakarta, Bogor, Depok, Tangerang, and
Bekasi) to social, economic, and environmental shocks, with the impacts becoming
particularly evident during the COVID-19 pandemic (2020-2022). Most previous
studies have assumed that local structural capacity—the conditions and resources
available within a territory that provide the foundation for maintaining system
functions before or when facing a shock—directly determines resilience. However,
this assumption is less applicable to metropolitan systems characterized by strong
spatial interconnections. This study aims to analyze the level of local resilience in
JABODETABEK, identify spatial interdependencies and the phenomenon of
decoupling between structural capacity and local resilience, and formulate
development strategies toward a more resilient metropolitan area.

Urbanization has increased the vulnerability of the JABODETABEK
(Jakarta, Bogor, Depok, Tangerang, and Bekasi) metropolitan area to social,
economic, and environmental shocks, as demonstrated during the COVID-19
pandemic (2020-2022). Most previous studies assume that local structural capacity
directly determines resilience, an assumption that is less appropriate for highly
integrated metropolitan systems. This study aims to analyze the local resilience of
the JABODETABEK metropolitan area, identify spatial interdependence and the
decoupling phenomenon between structural capacity and observed local resilience,
and formulate development strategies for building a more resilient metropolitan
region.

The study covered 1,501 villages/subdistricts across 14 regencies and
municipalities in JABODETABEK using 2021 pandemic data and employed a
combination of quantitative and qualitative approaches. Confirmatory Factor
Analysis (CFA) of 51 initial variables identified 19 valid and reliable variables
(Composite Reliability = 0.73), which were used to construct a composite Local
Resilience Index (LRI) based on four dimensions: infrastructure, economy, society,
and environment. Spatial autocorrelation analysis (Moran's I and LISA), K-means
clustering, Ordinary Least Squares (OLS), Geographically Weighted Regression
(GWR), and Multi-Criteria Policy Analysis (MULTIPOL) were applied to examine
spatial patterns, identify resilience determinants, and formulate policy
recommendations with stakeholders.

The results reveal substantial spatial variation in metropolitan resilience.
The urban core and adjacent buffer areas performed better in the infrastructure and
economic dimensions but were relatively weaker in the social and environmental
dimensions. In contrast, rural areas, particularly Bogor Regency, demonstrated
higher environmental resilience and lower COVID-19 mortality rates. Significant
spatial clusters were identified across all resilience dimensions. The study also



provides empirical evidence of a metropolitan resilience decoupling phenomenon,
characterized by negative decoupling concentrated in the urban core and parts of
the rural area, and positive decoupling concentrated in the buffer zones and southern
areas. The GWR model outperformed the global OLS model (adjusted R? = 0.745
versus 0.539), confirming strong spatial heterogeneity in resilience determinants.
Cellular network connectivity emerged as the most consistent positive predictor,
whereas the effects of healthcare facilities, elevation, agricultural land availability,
food accessibility, and proximity to economic facilities varied across locations.

The MULTIPOL analysis generated typology-specific policy priorities.
DKI Jakarta (core city) prioritized improving healthcare development, expanding
digital infrastructure and smart city initiatives, and reducing economic inequality.
South Tangerang City ( buffer zone) prioritized strengthening healthcare services,
accelerating digital transformation, and reforming public service delivery. Bogor
Regency (rural zone) prioritized integrated regional infrastructure development,
strengthening community healthcare services, and protecting rural social capital.

A synthesis of these findings with Presidential Regulation No. 60 of 2020
on the Spatial Plan for the Jabodetabek-Punjur Metropolitan Area and the 2025—
2029 Regional Medium-Term Development Plans (RPJMD) indicates that existing
policies have accommodated most empirically identified resilience patterns,
particularly in healthcare services and digital governance. Nevertheless, important
policy gaps remain, including the continued emphasis on economic growth over
social and environmental resilience, limited attention to non-natural disasters such
as pandemics, the absence of explicit multidimensional resilience indicators in
spatial development control, and fragmented metropolitan governance that has yet
to function as an effective polycentric governance system.

This study demonstrates that metropolitan resilience to pandemic shocks is
fundamentally relational, shaped by interactions and connectivity among regions
rather than solely by the structural capacity of individual localities. These findings
strengthen the concept of networked urban resilience and highlight the importance
of locally responsive, resilience-oriented, and people-centered development
policies, supported by the integration of multidimensional, micro-spatial resilience
indicators into spatial planning and regional development across the
JABODETABEK metropolitan area.

Keywords: Decoupling phenomenon, Local Resilience Index, spatial
autocorrelation, metropolitan resilience, spatial planning policy.
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