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Abstract Method

This project analyzes the relationship between carbon 
dioxide emissions (CO2) and different global indicators 
from 2012 to 2014 and explores how energy-related 
factors affect CO2 emissions. CO2 is one of the drivers 
that causes the global temperature to rise and leads to 
climate change. CO2 emissions are different by region 
according to the situation of the economy and human 
factors. Therefore, several questions need to be 
analyzed. First, what is the difference between CO2 
emissions in the high gross domestic product (GDP) and 
low GDP countries, and how to determine the GDP 
category? Second, do countries with larger populations 
consume more oil (energy use) and affect CO2 
emissions more significantly? Third, what is the 
difference between life expectancy in countries with high 
CO2 emissions versus countries with low co2 emissions? 
This project adopts exploratory data analysis methods 
and machine learning algorithms to identify the 
relationship based on the patterns between variables of 
data sources from The World Bank. 

1. To verify inferences from past studies and 
investigate their similarities and differences to 
improve the gap between the studies. 

2. To study direct and indirect determinants of CO2 
emissions on life expectancy.

3. To determine the relationship between CO2 
emissions and other indicators, such as GDP, 
population, and energy use.

Data Description:
Country: Country Name
Code: Country Code
EnergyUse: KG(kilogram) of Oil Equivalent Per Capita
CO2Emissions: CO2 Emission by Country (metric 

kiloton-kt)
Percapita: CO2 Emission Per Capita
UrbanPopulation: Percentage of Total Population (%)
TotalPopulation: Total Population of the Country
GDP: Current US$
LifeExpectancy:  Life Expectancy of the Country
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Table 2: Statistical summary for 2013.

Table 3: Statistical summary for 2014.

Table 1: Statistical summary for 2012.

Figure 1: Correlations among variables for 2012, 2013, and 2014. 

Table 5: Multiple linear regression models using CO2 
emissions as target  variable under different GDP 
categories.  

Three regression models are computed for high GDP 
countries from 2012 to 2014 in the following:
 
CO2 emissions = -1491012.0680 + 516.9733*EnergyUse 
+1.9319e-07*GDP + 0.00276*TotalPopulation + e
CO2 emissions = -1338832.8017 + 481.9333*EnergyUse 
+ 1.8378e-07*GDP + 0.00281*TotalPopulation + e
CO2 emissions = -1338832.8017 + 499.0098*EnergyUse 
+ 1.7459e-07 *GDP +0.00283*TotalPopulation+ e

Table 6: ANOVA test for population and energy use 
from 2012 to 2014 on a 95% confidence interval.

Table 7: t-TEST for life expectancy under high and 
low emission levels on a 95% confidence interval.

Objectives 

Data

Result

Conclusion 
• GDP and total population strongly correlate with 

CO2 emissions.
• This project has not found a strong correlation 

between CO2 emissions and life expectancy 
• Between high and low CO2 emissions countries, 

a decreasing trend of the value of the difference 
from 2012 to 2014 was found. 

• Life expectancy is not only affected by a single 
factor. Different factors play their role 
simultaneously and will enhance the impact on 
life expectancy even though it increases year by 
year.

• Low GDP countries have an increasing trend in 
CO2 emissions, yet high GDP countries are still 
the largest emitters.

• The result did not show that the large population 
countries consume more oil than small 
population countries, it could affect by multiple 
factors, such as the industrial process.
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• The value of correlation for energy use on life 
expectancy is higher than the value of correlation for 
CO2 emissions on life expectancy 

• The correlation between per capita and energy use is 
high, with a value of 0.76 which indicates that the more 
people, the higher the oil consumption.

• A strong positive correlation between the total 
population and CO2 emissions was found. 

-Pearson correlation (Divaris et al., 2012) :
• Range from  -1 to 1
• 0.1-0.3: week correlation
• 0.3-0.5: moderate correlation
• 0.5 or greater: strong correlation 
-No significant correlation between CO2 emissions and 
life expectancy in the period from 2012 to 2014 
according to the result. 

 

 


