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Background  
The main objective of this project was to develop a system to determine the status or sustainable 
development progress in each country and use it to determine which countries rank the highest in 
terms of sustainable development. The three main measures used to classify countries were 
derived from the three pillars of sustainability, which includes economic, environmental, and 
social considerations. Each of these measures have three or four selected indicators. The 
indicators chosen to relate directly to the United Nations 2016 Sustainable Development Goals. 
These indicators were weighed differently according to how strongly each impacted each 
measure. After evaluating all of the indicator data for each country, the data was calculated 
according to weights, and then sorted from highest to lowest based on their final score. 

 
Scope and Characteristics of Study Area 
The main priority for this project was to pick indicators that would adequately demonstrate the 
progress and well-being of each country. For that reason, our group utilized the UN Sustainable 
Development Goals (UNSDG) as strong indicators for guides of data because the United Nations 
is well established with a global presence. The goals provide global indicators which show a 
country’s ability to meet their current needs without compromising the needs of future 
generations. Figure 1. below shows several data variables displayed through a scatterplot matrix 
of ArcGIS against the social progress index data. This was done to see if the data correlated well 
with the chosen indicators. 
 

 
Figure 1. Scatter Plot Matrix 



  

The economic measure is composed of population, GDP per capita, drinking water, and 
sanitation as respective indicators. Population and GDP per capita express the country’s 
economic stability and influence. Drinking water and sanitation represent the resources 
accessible for country’s inhabitants, as well as the utilities that a country invests their money in. 
These correlate to the UNSDG eight, six, and nine. These goals include: decent economy and 
economic growth, clean water and sanitation, and industry, innovation and infrastructure.  
 
The environmental measure has percentage of preservation of biome, carbon dioxide emissions, 
and renewable energy. Originally the first indicator was percent forest cover but was changed to 
preservation of biome to more accurately represent a country’s impact on their environment and 
ecosystems. Renewable energy and carbon dioxide emissions are the input and output, 
respectively, of development. These correlate to the UNSDG of seven, twelve, and fifteen. 
Which includes: affordable and clean energy, responsible consumption and production, and life 
on land.  
 
Finally, the social measure has primary education rates, social progress index, gender inequality 
determined by data on percent wage difference and equality of political power by gender, and 
political rights for indicators. For the purposes of calculation, poverty rates was removed as it 
was redundant with the GDP per capita inclusion. These indicators also correlate to the UNSDG 
four, ten, and sixteen. These goals include: quality education, reduced inequalities, and peace and 
justice strong institutions.  

 
Objectives for Main Goal  
There are three important objectives to achieve the main goal. The first objective was to decide 
on which indicators were appropriate for our goal of achieving the three pillars of sustainability 
using the UNSDG. The next objective was to collect relevant data from several different 
databases such as the UN database, ArcGIS free data, World Bank Data, and data provided in 
class. After this, the next objective was to organize and combine the data with respect to their 
measures on ArcGIS. The last objective was to determine a system to summarize all the data and 
choose the percentage that the indicators affect a country’s ranking and provide that information 
graphically 

 
Methodology  
Given our main idea for this project was using the three pillars sustainability, we chose to weight 
each category, economic, social, and environmental, equally. From here, we looked through the 
sixteen United Nations Sustainable Development Goals to decide which indicators were most 
appropriate for this project. For most of the goals, we were able to find direct data correlations. 
Only two indicators, renewable energy and gender inequality, required data from two different 
data sets to express the values we achieved. For each measure, we created a separate map to 
analyze the data. Figure 2. Below depicts the thought process to create these maps. 



  

 
Figure 2. Methodology Flow Chart 

 
Economically, we decided to focus on not just the economic prosperity of a country, but more on 
the responsibility of the country. In order to capture this, we compared data for the GDP per 
capita, population, and the improved drinking water and sanitation. We wanted to find the top 
countries that had not only a reasonably high GDP for the size of the country, but also put their 
money responsibly towards the essentials of their people. When analyzing the data, there was too 
much emphasis put on the population, which skewed the data more than expected. 
 
Environmentally, we wanted to emphasize the indicators that do the most harm, as well as 
recognize the positive environmental practices of a country. For this we measured consumption 
of renewable energy, carbon dioxide emissions, and percent of biome protection for each 
country. They were each ranked equally at 12%, but to emphasize the indicator that harms the 
environment, carbon dioxide emissions were calculated as a negative number to deduct points 
from countries with poor environmental practices.  
 
Socially, we wanted to look at indicators that were the most influential to development in 
countries: education, gender equality, and political freedoms and rights. First, we wanted to 
include the social progress index to account for the many social indicators not present: poverty, 
mental and physical health, etc. Gender inequalities made up 11% with 5% to wage 
discrepancies and 6% to political power of women in government. Political rights represented 
6%, making political social development scores from both political rights and political power of 



  

women in government with a total of 12%. Primary education was not quite 11% due to the 
inclusion of social progress index, so it stayed at 10% to complete the weighting. Figure 3. 
illustrates the various weights that were assigned to each indicator. 
 

 
Figure 3. Weighted Indicators 

 
Results and Discussions 
Our results ended up with China, India, Niue, United States, Indonesia, Brazil, Pakistan, Nigeria, 
and Bangladesh as our top developed nations. At first, we thought our math could not be right, 
because these are not environmentally healthy or sustainable countries. When we looked closer, 
it was our weighting and selection of indicators that skewed our results. We know that China, 
India, and the United States all have high impacts to the environment.  
 
The highest scoring countries for social indicators were Finland (with top score of 79.6), 
Australia, Sweden, Denmark, and the Netherlands. These are all highly developed, affluent, 
democratic countries, which makes sense why their social indicators were so high. In our top 
overall countries, the United States, India, and Indonesia did well, which again is most likely due 
to their democratic governments which account for a sizable portion of their score (~⅓). China, 
India, the US, and Brazil all have mandated education programs for their citizens through 
elementary school. Here, we maybe could have used a higher education data set, as this would 
show the progress of education beyond the ages of sixteen. As for gender inequality, none of 
these countries are particularly known for gender equality, but do not have severe of issues as 
others. 



  

 
 

Figure 4. Score Breakdown of top Sixteen Countries 
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Figure 5. Breakdown for top scoring countries within each measure 

 



  

Conclusions 
Our methodology ended up with us having some of the highest profiting and populated countries 
in the top ten, the United States among them. Because of having weighted economy, social 
progress, and environmental measures as equal, it caused the larger producing GDP countries to 
end up on top. Our results are not wrong, just skewed towards development and growth more 
than environmental considerations.  
 
Our Presentation: https://docs.google.com/presentation/d/1-
PfECyNCmIkNCXzMfoxl1Ew22fGhm-e4nlgbMOKoxkI/edit?usp=sharing 
Sources: 
https://sustainabledevelopment.un.org/?menu=1300 
 
  


