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Abstract in this study we explore the question whether
urbanization promotes or mitigates climate change through review
of prevalent empirical research that have been performed by
employing various statistical and econometric models, such as-
power law, urban kaya scaling and production function based
models. Our study explains the strength and weaknesses of these
models along with their limitations and constraints. As urban areas
around the world are looking for carbon neutrality, future works
based upon findings of this study would be potentially insightful in
aligning the development trajectory of sustainable urbanization with
economies of scale in CO2 emission of urban areas.

Introduction

Carbon dioxide (CO2) emissions are considered as one of the main
reasons contributing to earth’s climate change (Schellnhuber H. J. et
al., 2006). It is well established from various sources that urban
areas consume between 67 - 76% of the global energy supply and
release 71-76% of the CO2 emissions (Seto K. et al., 2014). It has
been also witnessed that due to rapid global urbanization, the
number and size of urban areas are increasing. This fact assigns
urban areas a pivotal role in providing solutions and mitigation
strategies towards global climate change problems. Consequently,
sustainable management of urban areas is considered to be one of
the main challenges of the 21st century. Researchers from several
disciplines have investigated the effects of urbanization on CO2
emissions. In this study, urban population size and population
density have been considered as investigating parameters for
identifying their relationships with CO2 emissions by raising two
pertinent research questions- first, how urban population size relates
to CO2 emissions? Second, how does population density affect
CO2 emissions per capita at urban scale? The goal is to understand
urban-scale CO2 emission and how they vary between urban areas
with different densities.

Literature Review

Review step Information gathered

Conceptual Genesis of Urban Scaling

1. Kleiber’s Law

Overview of Selected Literature

Table 1: Articles selected from the literature review

[A] Search of Database

Scopus Database 1. Year, 2. Title, 3. Journal , 4. Author , 5. Abstract

[B] Content Assessment Objective of the Article Answer should be yes for either

of the following two questions
“Does the study explored the relationship between population size and urban C02
emissions / other urban metrics ?

“Does the study explored the relationship between population density and urban C02
emissions per capita / other urban metrics ?

[C] Data Extraction 1. Main objective
2. Country of the Study
3. Urban C02 emission method
4. Data type used in the study

Discussion

After reviewing various research articles, it is found that there has been no
scientific consensus on emission scaling approaches with population size
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Figure 1: Review Process

OLS: Ordinary Least Square regression;
RMA: Reduced Major Axis regression;
RR: Ridge Regression

C- CO2 emissions; P- population; A- area;
G- GDP; E - energy consumption

Figure 2: Review outcome flowchart

MSA; Metropolitan statistical Area; MA; Micropolitan Area; LUZ; Large Urban Zone; UAU; Urban
Administrative Unit ; CBSA: Core Based Statistical Area; CCA: City Clustering Algorithm; GRUMP: Global
Rural-Urban Mapping Project; GLC: Global Land Cover Dataset; CEADS: Carbon Emission Account and
Dataset; NMIM: National Mobile Inventory Model; NCD: National Country Database; PB: Production
Based; EAM: Emission Accounting Method;; PFB; production Function Based; UKS: Urban Kaya Scaling;
PL: Power Law; NA; Not Available
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