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ABSTRAK

Analisis Spasial Emisi Karbon Dioksida Berbasis Populasi, Konsumsi Energi,

Pertumbuhan Ekonomi, dan Luas Area Hutan di Kawasan Asia

Menggunakan Metode Geographically Weighted Panel Regression (GWPR)

Pemanasan global dan perubahan pola cuaca akibat pertumbuhan ekonomi
pasca setelah revolusi industri telah mempercepat kerusakan lingkungan dan
meningkatkan emisi karbon dioksida yang mengganggu sistem iklim global. Asia
yang dihuni lebih dari separuh populasi dunia, berperan signifikan dalam persoalan
emisi CO2. Penelitian ini bertujuan untuk menentukan model spasial dan faktor
yang dominan di Kawasan Asia menggunakan metode Geographically Weighted
Panel Regression (GWPR) yakni gabungan Geographically Weighted Regression
dan regresi data panel. Data berasal dari BP Statistical dan World Bank untuk 18
negara Asia tahun 2015–2021 dengan variabel emisi CO2 sebagai variabel
dependen dan populasi, konsumsi energi, pertumbuhan ekonomi, serta luas hutan
sebagai variabel independen. Hasil menunjukkan model GWPR efektif
menangkap variasi spasial emisi CO2, dengan nilai R2 sebesar 99,996%.
Pertumbuhan ekonomi menjadi faktor yang berpengaruh signifikan pada 15 dari 18
negara, sementara populasi signifikan hanya 8 dari 18 negara.

Kata kunci: Emisi, Karbon Dioksida, Geographically Weighted Panel Regression,
Spasial.
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ABSTRACT

SPATIAL ANALYSIS OF CARBON DIOXIDE EMISSIONS BASED ON

POPULATION, ENERGY CONSUMPTION, ECONOMIC GROWTH, AND

FOREST AREA IN ASIA USING GEOGRAPHICALLY WEIGHTED

PANEL REGRESSION (GWPR) METHOD.

Global warming and changing weather patterns due to economic growth
after the industrial revolution have accelerated environmental degradation and
increased carbon dioxide emissions that disrupt the global climate system. Asia,
home to more than half of the world’s population, plays a significant role in the
CO2 emission problem. This study aims to determine the spatial model and
dominant factors in the Asian Region using the Geographically Weighted Panel
Regression (GWPR) method, which is a combination of Geographically Weighted
Regression and panel data regression. Data came from the World Bank for 18
Asian countries from 2015-2021 with CO2 emission as the dependent variable and
population, energy consumption, economic growth, and forest area as the
independent variables. The results show that the GWPR model effectively captures
the spatial variation of CO2 emissions, with a R2 value of 99.996%. Economic
growth is a significant factor in 15 out of 18 countries, while population is
significant in only 8 out of 18 countries.

Keywords: Carbon dioxcide, Emissions, Geographically Weighted Panel
Regression, Spatial.
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