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RINGKASAN 
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Perdagangan terhadap Emisi GRK di Negara G20: Model Environmental Kuznets 
Curve. Dibimbing oleh WIDYASTUTIK dan EISHA MAGHFIRUHA RACHBINI. 

 
Pertumbuhan ekonomi yang berkualitas tidak hanya meningkatkan ukuran 

ekonomi suatu negara, namun juga meningkatkan kapabilitas dari sumber daya 
manusia dan pengembangan variasi teknologi yang digunakan dalam proses 
produksinya. Dinamika perkembangan semua faktor tersebut dapat dijelaskan oleh 
Economic Complexity Index (ECI). Banyak negara mengakselerasi pertumbuhan 
ekonomi melalui optimalisasi sektor industri dan investasi asing langsung (FDI), 
tetapi sektor dan investasi tersebut masih didominasi oleh energi tak terbarukan 
seperti minyak bumi dan batu bara serta investasi tidak ramah lingkungan, sehingga 
menyebabkan peningkatan emisi gas rumah kaca (GRK) sebagai salah satu bentuk 
eksternalitas negatif. Gas tersebut disebut polusi ketika telah melewati ambang 
batasnya, adapun emisi GRK terdiri atas emisi karbon dioksida (CO2), metana 
(CH4), dan nitrogen oksida (N2O). 

Tujuan penelitian ini antara lain: (i) menganalisis perkembangan 
kompleksitas ekonomi, energi terbarukan, dan FDI di negara G20, (ii) menganalisis 
pengaruh dan hubungan kausalitas kompleksitas ekonomi, energi terbarukan serta 
FDI terhadap emisi GRK (GHG total, CO2, CH4, N2O) pada kelompok negara G20, 
serta (iii) mengidentifikasi terjadinya titik balik (turning point) kompleksitas 
ekonomi terhadap emisi GRK (GHG total, CO2, CH4, N2O) pada tiap individu 
negara G20. Ruang lingkup penelitian menggunakan 18 negara anggota G20 yang 
diklasifikasikan menjadi full sample, negara maju (Australia, Kanada, Prancis, 
Jerman, Italia, Jepang, Korea Selatan, Inggris, dan Amerika Serikat), dan negara 
berkembang (Argentina, Brazil, China, India, Indonesia, Meksiko, Rusia, Afrika 
Selatan, dan Turki) dengan periode penelitian tahun 1995-2020. Metode yang 
digunakan analisis panel kointegrasi jangka panjang yaitu Fully Modified Ordinary 
Least Squares (FMOLS) dan Dynamic Ordinary Least Squares (DOLS) dengan 
pendekatan Environmental Kuznets Curve (EKC). 

Hasil penelitian menunjukkan bahwa variabel ECI dalam pendekatan EKC 
menunjukkan pengaruh dalam menurunkan emisi, variabel energi terbarukan 
berpengaruh negatif untuk full sample dan negara maju namun berpengaruh positif 
pada negara berkembang. Selanjutnya, variabel Foreign Direct Investment (FDI) 
pada full sample dan negara maju berpengaruh negatif namun berpengaruh positif 
terhadap emisi pada negara berkembang. Temuan analisis titik balik (turning point) 
untuk setiap negara hasilnya berbeda-beda agar ECI mampu menurunkan emisi. 
Implikasi kebijakan dari hasil tersebut yaitu perlu adanya komitmen bersama dalam 
meningkatkan ECI yang didukung dengan investasi hijau dan adopsi teknologi 
ramah lingkungan. 
 
Kata kunci: EKC, emisi gas rumah kaca, energi terbarukan, FMOLS DOLS, 
kompleksitas ekonomi 
 
  



SUMMARY 

MUHAMMAD IQBAL AL QODRI. The Effect of Economic Complexity of Trade 
Approach on GHG Emissions in G20 Countries: Environmental Kuznets Curve 
Model. Supervised by WIDYASTUTIK and EISHA MAGHFIRUHA RACHBINI. 
 

Quality economic growth not only increases the size of a country's economy, 
but also increases the capabilities of human resources and the development of a 
variety of technologies used in the production process. The dynamics of the 
development of all these factors can be explained by the Economic Complexity 
Index (ECI). Many countries accelerate economic growth through the optimization 
of the industrial sector and foreign direct investment (FDI), but these sectors and 
investments are still dominated by non-renewable energy such as oil and coal and 
non-environmentally friendly investments, causing an increase in greenhouse gas 
(GHG) emissions as a form of negative externality. The gas is called pollution when 
it has crossed the threshold, while GHG emissions consist of carbon dioxide (CO2), 
methane (CH4), and nitrogen oxide (N2O) emissions. 

The objectives of this study include: (i) analyze the development of economic 
complexity, renewable energy, and FDI in G20 countries, (ii) analyze the influence 
and causal relationship of economic complexity, renewable energy and FDI on 
GHG emissions (GHG total, CO2, CH4, N2O) in the G20 country group, and (iii) 
identify the occurrence of turning points of economic complexity on GHG 
emissions (GHG total, CO2, CH4, N2O) in each individual G20 country. The scope 
of the study uses 18 countries of G20 member classified into full sample, developed 
countries (Australia, Canada, France, Germany, Italy, Japan, South Korea, United 
Kingdom, and United States), and developing countries (Argentina, Brazil, China, 
India, Indonesia, Mexico, Russia, South Africa, and Turkey) with a research period 
of 1995-2020. The method used is long-term cointegration panel analysis, namely 
Fully Modified Ordinary Least Squares (FMOLS) and Dynamic Ordinary Least 
Squares (DOLS) with the Environmental Kuznets Curve (EKC) approach. 

The results show that the ECI variable in the EKC approach shows an 
influence in reducing emissions, the renewable energy variable has a negative effect 
for the full sample and developed countries but has a positive effect on developing 
countries. Furthermore, the Foreign Direct Investment (FDI) variable in the full 
sample and developed countries has a negative effect but a positive effect on 
emissions in developing countries. The findings of the turning point analysis for 
each country are different so that ECI can reduce emissions. The policy implication 
of these results is needs to be a joint commitment in increasing ECI supported by 
green investment and the adoption of environmentally friendly technology. 
 
Keywords: economic complexity, EKC, FMOLS DOLS, greenhouse gas emissions, 
renewable energy 
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