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I. Introduction  

A. Background 

According to Intergovernmental Panel on Climate Change (IPCC) special report on Global 

Warming of 1.5 ℃ (SR 1.5), anthropogenic global warming has reached approximately 1.0 ℃ 

compared to pre-industrial levels(IPCC, 2018), and increasing at current pace, we would reach 

between 4.1 to 4.8℃ by the end of this century(IPCC, 2018). As a consequence, the incidence 

and severity of extreme weather events have rocketed up to now: since the year 1980, the 

number of floods quadrupled and that of droughts, storms, and forest fires have more than 

doubled (European Academies' Science Advisory Council, 2018). Additional damage is being 

done to biodiversity with some animals in Africa to decline by 50% and 90% of coral reefs in the 

Pacific bleached by midcentury (Harvey, 2018). In terms of economic loss, climate change had 

cost US, the single country, as high as $300 billion annually over past ten years (Leahy, 2017). 

 

In 2015, in response to this prominent climate crisis, governments arrived at the historical 

climate accord—Paris Agreement, and set a goal of controlling temperature rise below 2°C 

above pre-industrial levels and pursue efforts to limit the temperature increase to 1.5°C. At the 

same time, a new “bottom-up” method was established to encourage parties to submit their own 

Intended Nationally Determined Contributions (INDCs).  Countries publicly outlined what post-

2020 climate actions they intended to take under the new international agreement. The climate 

actions communicated in these INDCs largely determine whether the world could achieve the 

long-term goals of the Paris Agreement (PA), and to achieve net zero emissions in the second 

half of this century. 

 

B. Problem Statement 

Many analyses of current INDCs using different models came to a same upsetting result: if 

implemented fully, current national commitments added-up would only bring us to a world of 

3 ℃ warmer by 2100. In other words, the INDCs of most countries are of different levels of 

insufficiency in terms of compatibility to the Paris goal (Climate Action Tracker, 2016).  

 

Under the rulebook of Paris Agreement, parties (countries) are not obliged to provide 

justifications and/or defenses on their INDCs, which partly brings about the situation where 
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countries put forward plans varying much in terms of ambition, or mitigation efforts. However, 

there seems to be a pattern in it. Island countries, for example, that face the highest risks by 

rising sea levels, are going to make more ambitious plans, while countries in North America and 

Oceania that are suffering less influence on global warming (temperature increase is relatively 

small) are prone to offer weak promises. Therefore, to dive into this topic and find out what 

factors in and stimulates parties to make ambitious (and also imperative) policies would provide 

valuable insights to not only understand this process but also to guide future actions in holding 

government accountable in dealing with climate change.  

 

C. Methodology  

This research is planned to be conducted from two perspective simultaneously: a statistical 

analysis with Stata and a spatial analysis with GIS. The first one will provide ideas on which 

variables in interest is correlated with INDC while using GIS will reveal more information 

geographically and visually. Also, it will make this research and the results more convincing and 

direct to point by combining different indices (dependent variables) into one and compare it with 

the ambitiousness of INDCs (independent variable) on the same plain.  

 

II. Variables and Data 

A. Variables and data sources  

Variable   Description  Values/Measurements Source 

Independent Variable 

INDC Index Sufficiency of a country’s 

INDC in achieving PA’s 

2/1.5 °C goal 

1 – Critically Insufficient 

2 – Highly Insufficient 

3 – Insufficient  

4 – 2 °C Compatible  

5 – 1.5 °C Compatible 

Climate Action 

Tracker 

Dependent Variables – Political willingness  

Political Willingness (HAC) Whether the country is a 

member state of High 

Ambition Coalition1 

1 – Yes   

2 – No  

Track Zero 

Dependent Variables – Socio-economic condition 

Income Level  Aggregate income level of the 

country 

1 – Low 

2 – Lower Middle 

3 – Upper Middle 

World Bank  

                                                 
1 High Ambition Coalition is an informal coalition of countries in climate negotiation committed to tougher climate 

change policies, such as introducing mechanisms for reviewing countries’ emission commitments every five years, 

creating a unified system for tracking countries’ progress on meeting carbon goals, and raising up countries’ INDCs. 

HAC members issue yearly joint statement on plans to increase climate ambition, thus, membership of HAC is 

chosen as a proxy for political willingness in dealing with climate change, for the purpose of this research.  
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4 – Upper  

Dependent Variables – Greenhouse gas (GHG) emission 

2016 GHG Emission Rank of greenhouse gas 

emission amount of the 

country  

Range from 1 to 31 

(1- the highest in GHG emission; 

31 – the lowest) 

World Resources 

Institute 

Historical GHG Emission 

from 1990 to 2014 

Rank of cumulative 

greenhouse gas emission 

amount of the country from 

1990 to  

Range from 1 to 31 

(1- the highest in cumulative 

GHG emission; 31 – the lowest) 

World Resources 

Institute 

Dependent Variables – Climate vulnerability and readiness (missing data for EU and Bhutan) 

Comprehensive Climate Index   Aggregate rank of countries in 

terms of climate vulnerability, 

climate sensitivity, human 

habitat sensitivity, ecosystem 

sensitivity, and climate 

readiness.  

Range from 1 to 29  

(1 – the most vulnerable to 

climate change while least ready 

to adaptation;  

29 – the least vulnerable to 

climate change while most ready 

to adaptation)  

Composite index 

Climate Vulnerability Index  Rank of a country's exposure, 

sensitivity and ability to adapt 

to the negative impact of 

climate change 

Range from 1 to 29  

(1 – the most vulnerable to 

climate change;  

29 – the least vulnerable to 

climate change)  

Notre Dame Global 

Adaptation Initiative  

Climate Sensitivity Index  Rank of a country in terms of 

the country’s dependence 

upon a sector negatively 

affected by climate hazard, or 

the proportion of the 

population particularly 

susceptible to a climate 

change hazard 

Range from 1 to 29  

(1 – the most sensitive to the 

negative impacts of climate 

change; 

29 – the least sensitive to the 

negative impacts of climate 

change)  

Notre Dame Global 

Adaptation Initiative 

Human Habitat Sensitivity 

Index  

Rank of a country’s 

vulnerability of human living 

conditions to climate change, 

considering weather extremes, 

urban development, 

demography, and transport 

infrastructure2 

Range from 1 to 29  

(1 – the most vulnerable human 

habitats to climate change;  

29 – the least vulnerable human 

habitats to climate change)  

Notre Dame Global 

Adaptation Initiative 

Ecosystem Sensitivity Index  Rank of the country’s the 

vulnerability of natural capital 

to climate change, the 

ecological resources that 

humans rely upon to support 

lives and livelihoods 3 

Range from 1 to 29  

(1 – the most vulnerable 

ecosystem to climate change;  

29 – the least vulnerable 

ecosystem to climate change)  

Notre Dame Global 

Adaptation Initiative 

Climate Readiness Index  Rank of the country’s ability 

to leverage investments and 

convert them to adaptation 

action4  

Range from 1 to 29  

(1 – the least ready to climate 

change adaptation; 

 29 – the readiest to climate 

change adaptation)  

Notre Dame Global 

Adaptation Initiative 

                                                 
2 Indicators include projected change of heatwave hazard, projected change of flood hazard, urban concentration, age dependency 

ratio, quality of transport and trade infrastructure, and paved roads. 
3 Indicators include projected change of biome distribution, projected change of marine biodiversity, natural capital dependency, 

ecological footprint, protected biome, and engagement in international environmental conventions. 
4 Indicators include economic readiness, governance readiness and social readiness. 
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Control variables 

Population  Rank of population of the 

country 

Range from 1 to 31 

(1 - the most populous; 31 - the 

least populous) 

World Bank 

GDP per capita  Rank of GDP per capita of the 

country  

Range from 1 to 31 

(1- the highest in GDP per capita; 

31 – the lowest)  

World Bank  

 

B. Data processing and coding 

To define the independent variable, that is, the INDC Index, the research adopts an assessment 

report by Climate Action Tracker (2019) on 30 nations plus European Union on their INDC by 

comparing it against the emission scenario required if 2/1.5 °C goal to be achieved. The report 

divided the performance into five categories: critically insufficient, highly insufficient, 

insufficient, 2 °C compatible, and 1.5 °C compatible. And from worst to best evaluation, a 

number from 1 to 5 is assigned to each country according to its performance.  

 

It is identified that four elements attribute to policy making in climate change and plays a role in 

affecting INDC Index. They are political willingness, socio-economic conditions, greenhouse 

gas emission, and climate vulnerability and readiness; and to present them in the research, at 

least one variable is defined for each of the element. A general rule to code the information is to 

find out data on each variable and rank them by either ascending or descending order, and to 

adopt the number of the rank as the index. Moreover, Comprehensive Climate Index is an 

aggregate rank on the basis of five breakdown climate vulnerability and readiness ranks. It is 

achieved by first adding up the rank numbers for all five breakdown indices and then re-rank 

them by the sums, the second aggregate rank number is used as the Comprehensive Climate 

Index.  

 

The reason for coding is twofold: first is that what we care about is not the true number of each 

variable but the correlation of the size of the number to INDC ambitiousness; and second is to 

scale up/down the data by coding makes each variable comparable to each other. This is helpful 

for both running regression and presenting on maps.  

 

C. Data limitation  
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The sample size is small. By 2018, 147 parties have submitted their INDCs while the literature 

found only evaluate on 31 of them. What’s more, the sample is narrowed down further because 

of lack of data for Bhutan and EU on climate vulnerability and readiness. This not only drags 

down R2 and p-value of regression very much, also hurts the reliability of spatial analysis as well 

since a majority part of Europe is excluded.  

 

III. Analysis and findings 

A. Assumptions  

The following assumptions have been made before data collecting and analysis, which are tested 

by both statistical method and spatial analysis. 

1) It is assumed that if the country is a High Ambition Coalition member, it makes more 

ambitious climate commitment.  

      (Political Willingness- HAC is positively correlated with INDC Index.) 

 

2) It is assumed that the more greenhouse gas a country emitted, the more ambitious it is in 

making commitment because it feels guilty and should take responsibility to deal with the 

issue. 

      (GHG emission is negatively correlated with INDC Index.) 

 

3) It is assumed that the richer the country is, the more ambitious it is in making commitment 

because according to Environmental Kuznets Curve5 the cost to clean up environmental 

pollution goes down as economy develops.  

      (Income level is positively correlated with INDC Index.) 

 

4) It is assumed that the more vulnerable to climate change while less ready to its adaptation a 

country is, the more ambitious it is in making commitment since it feels urgent to deal with 

the issue to protect the its natural capital and guarantee quality life of its people. 

     (Climate vulnerability and readiness is negatively correlated with INDC Index.) 

                                                 
5 The environmental Kuznets curve suggests that economic development initially leads to a deterioration in the environment, but 

after a certain level of economic growth, a society begins to improve its relationship with the environment and levels of 

environmental degradation reduces. From a very simplistic viewpoint, it can suggest that economic growth is good for the 

environment. 
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B. Analysis and findings 

1. Overview  

Five sets of maps are produced for the purpose of analysis. The first one (see Map 1) is an 

overview of INDC Index for all the countries. The map is in depressing red and orange color 

which means more than 2/3 of countries covered by this study underperforms in it. However, the 

three countries in Africa, saying Morocco, Gambia, and Ethiopia, are in surprisingly green, the 

reason of which will be discussed in later part. 

 

While as an overview of data, a regression is run against all variables in interest. The R2 is at a 

barely acceptable level of 0.5435; however, only political willingness - HAC and historical GHG 

emission are significant at 10% level. And the signs of income level and GHG emission are 

opposite to what is expected.   

 

2. Political willingness- HAC 

It can be seen from Map 2 that except for India, all countries that are NOT member of High 

Ambition Coalition are graded as either critically insufficient or highly insufficient in their INDC 

Index. Joining in the club is a political signal to outside world that the country is dedicated to 

raise up efforts in tackling climate change, which in turn pushes the country itself to commit 

deeper in the issue. This is in line with the assumption (1). 

 

The result of regression on HAC also proves this though the R2 is really low because of omitted 

variables and small sample size, but the p-value is 0.008, showing that HAC is significant at a 

1% level. Furthermore, the coefficient of HAC is more than 1 which means that if a country joins 

in the HAC, it’s grade in INDC Index will move up by 1, with all else equal. This is a really huge 

step forward.  

 

3. Greenhouse gas emission  

Generally speaking, countries with more prominent columns (lower in emissions) prone to 

perform better in the INDC Index (see Map 3). However, this disproves the assumption (2) on 

greenhouse gas emission. According to the map, it seems that countries with lower emission are 
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more ambitious in dealing with climate change while countries accountable for large share of 

either current emission or historical emission are shy away from their responsibility. 

 

From a statistical perspective, the same conclusion can be achieved that GHG emission is 

negatively correlated with INDC Index. Compared to current greenhouse gas emission, historical 

emission plays a significant role in it since it is significant at a 10 % level and has a larger 

coefficient.  

 

4. Income level  

Analysis on income level also brings about unexpected conclusion. With darker color indicting 

wealth, it appears that rich countries are more conservative in making climate commitment. This 

echoes the surprising finding in Map 1 that African nations, though poor, are the greenest among 

all. Interestingly, the countries that have highest GHG emissions are usually rich countries, such 

as Canada, the United States, Saudi Arabia, Australia, and China, which may partly explain why 

the two variables are moving in tandem and producing same surprising results. All in all, the 

assumption (3) is overturned also by the analysis. 

Statistically, income level is significant at a 1% level and with a very high coefficient (though 

negative). It means that if a country moves up the ladder of income level by 1, it’s commitment 

to climate change will reduce by 0.6, with all else equal. This is indeed a frustrating finding.  

 

5. Comprehensive Climate Index 

According to Map 5, countries with lower Comprehensive Climate Index are overall making 

more ambitious commitment plan to climate change mitigation and adaptation. Typical countries 

are South American and African countries whose ecosystems are fragile and already under great 

threats by extreme weather events and rising sea levels. This basically proves the assumption (4) 

that believes that a more vulnerable country will make more ambitious commitment.  

 

Two regressions were run on climate vulnerability and readiness; the first one is on the 

comprehensive climate index (see Graph 5) while the second is about the breakdown indices (see 

Graph 6). Overall, climate vulnerability does not exert a huge influence on INDC since the 

coefficient significant at 10% is only 0.05, which means if a country becomes 20 times more 
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vulnerable to climate change, its INDC Index will move up by 1 grading unit, holding all others 

constant. To zoom in, in Graph 6, none of the five breakdown indices is significant at 10% level. 

This sadly re-emphasizes the finding that climate vulnerability and readiness is not a big deal 

when policy makers decide on what action they will take on climate change.  

 

IV. Limitations  

There are several major limitations faced by this research. The first one is the sample used in this 

research is small and under-representative as mentioned in data limitation above. Large part of 

Europe, Africa, and South America are out of the landscape. This definitely hurts the validity of 

the study. Secondly, the definition of political willingness is over simple and arbitrary. In real 

climate negotiation, more negotiation alliances exist representing different or sometimes 

conflicting interest, such as Group 77 and China, Alliance of Small Island Countries, 

Environmental Integrity Group, Umbrella Group, etc. Due to time limit, the research adopts the 

membership of High Ambition Coalition as the proxy for political willingness, a better way may 

be to divide countries further according to their negotiation alliances and code accordingly. Last 

but not least, the integrity of this research suffers a lot because of omitting variables related to 

natural conditions, such as rising sea levels, average temperature increase, and frequency of 

natural disasters. These were not included because it is difficult to find data on each country and 

put a unifying code on them is a huge workload. But adding them will for sure improve the 

research in terms of accuracy.  

 

V. Conclusion  

From analysis and discussion above, the research finds that political willingness and GHG 

emission are the two most influential drivers in making climate change commitment while 

climate vulnerability and readiness is not significant at all. Besides, economically well-off 

countries in Asia and North America are not as devoted as its peers in Africa and South America 

to the issue. 

 

 

 

 

 

 



 

 

Chengcheng Mei  

10 

Appendix – Maps and Regression Results 

 

 
Map 1: INDC Index overview 

 

 

 

 

 
Graph 1: Overall Regression Result 
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Map 2: INDC Index and Political Willingness 

 

 

 

 

 
Graph 2: Regression Result  - Political Willingness 
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Map 3: INDC Index and Greenhouse Gas Emission 

 

 

 

 

 
Graph 3: Regression Result – GHG Emission 
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Map 4: INDC Index and Income Level 

 

 

 

 

 
Graph 4: Regression Result  - Income Level 
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Map 5-1: INDC Index and Comprehensive Climate Index – Asia and Oceania 
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Map 5-2: INDC Index and Comprehensive Climate Index – Americas 

 



 

 

Chengcheng Mei  

16 

 
Map 5-3: INDC Index and Comprehensive Climate Index –  

Europe, Middle East, and Africa 
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Graph 5: Regression Result  - Comprehensive Climate Index  

 

 

 

 

 

 
Graph 6: Regression Result  - Climate Vulnerability and Readiness Indices 
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