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Increasing the concentration of greenhouse gas (GHG) emissions in the earth's atmosphere has 

long been a concern of global community. This issue is also not only related to environmental issues 
but has become part of global politics and economy, even several developed countries have transfered 
their responsibility of increasing GHG emissions to developing countries. 

The global GHG emissions footprint has been started from the early pre-industrial civilization 
until today with the concentration of GHG steadily increasing. Based on data on global GHG emissions 
in 2018, the  top-4 GHG emitters in the world are China, the United States, the European Union, and 
India, where they contributed around 60 percent of the global GHG. Meanwhile, the largest palm oil 
producer countries such as Indonesia, Malaysia, Thailand are not include in the top-15 global GHG 
emitters. This means that the linking of global GHG emissions with oil palm plantations is a misleading 
and baseless accusation. 

The top-4 emitter countries in the world should reduce emissions by reducing fossil energy 
consumption, given the energy sector is main source of GHG emissions. Therefore, the substitution of 
fossil energy with low carbon renewable energy is an important solution in reducing global GHG 
emissions. However, some developed countries have instead questioned the use of biofuels (renewable 
energy) such as palm biodiesel with various trade barrier instruments. 
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INTRODUCTION 

The increasing concentration of 
greenhouse gas (GHG) emissions in the 
earth's atmosphere has long been a concern 
of global community. The phenomenon of 
global warming and its impact on climate 
change, such as climate anomalies, is caused 
by the increasing concentration of GHG in 
the earth's atmosphere from year to year. 

The issue of increasing GHG emissions is 
not only related to environmental issues but 
have become part of the global political 
economy and trade. Several developed 
countries use this issue as an excuse to 
protect their domestic interests through 
trade barrier such as tariff and non-tariff 
instruments. Several other developed 
countries have also attempted to divert their 
responsibility due to increased GHG 
emissions to developing countries by using 
NGO networks. These point of view and 
problem solving of increasing GHG 
emissions are not a solution, on the contrary, 
it makes the problem even more 
complicated. 

All countries and peoples in the world 
are on the same planet, same earth and same 
ecosystem both in the past, present, and 
future. The impact of GHG emissions that 
occurred in the past even though it was 
carried out by a region/country, but all 
countries or global community also felt it. 
Therefore, all countries must take a role and 
position themselves as part of the solution to 
solve the problem of increasing GHG 
emissions. 

In terms of placing themself as part of 
the solution, the following questions need to 
be answered. Which countries are the top 
GHG emitters in the world? Are the palm oil 
producer countries among the top GHG 
emitters? What activities are the sources of 
emission in top GHG emitters? This article 
will discuss these questions using data and 
study results from related experts. 

  

GLOBAL GHG EMISSIONS FOOTPRINT 

The concentration of GHG emissions in 
the earth's atmosphere in the pre-industrial 
era was still around 180-280 ppmv then 
increased to 353 ppmv in 1990 and 407 
ppmv in 2018 (IEA, 2019). The increase in 
the concentration of GHG emissions was 
caused by human activities that produce 
emissions such as production and 
consumption of fossil energy, agriculture, 
LULUCF (land use land-use change, and 
forestry) from pre-agriculture to the present. 

The study of Ritche and Roser (2017) 
revealed that global GHG emissions in the 
period 1700-1900 were almost entirely 
contributed by United Kingdom and 
European countries (Figure 1). The results of 
this study are following the facts of global 
history related to the industrial revolution 
that first occurred in UK and spread to other 
European countries. The contribution of the 
United States in global GHG emissions also 
began to increase from the 19th and early 
20th centuries as an implication of the 
industrial revolution and agricultural 
revitalization. This data shows that global 
GHG emissions have occurred since the pre-
industrial period and their concentration has 
continued to increase in line with the 
increase of global development. 

The increase in the GHG emissions 
concentration also matches with the 
hypothetical Environment Kuznet Curve 
(EKC) in both developed and developing 
countries (Auci and Trovato, 2011; Eventvki 
and Alkalin, 2017). At the early development 
of a country, the concentration of GHG 
emissions tends to increase with increasing 
intensity of economic activity or income, and 
at a certain level, their emissions will 
decrease along with increasing 
income/economy.  
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Figure 1.  Share of Global Cumulative CO2 Emissions (Source: Ritchie and Roser, 2017). 

  

TOP-4 GHG EMITTER COUNTRIES 

Based on global GHG emission data 
(Oliver et al., 2020) shows that the 
concentration of global GHG emissions has 
increased from around 33 Gt CO2 eq in 1990 
to 51.8 Gt CO2 eq in 2018 (excluding LULUCF 
emissions) or 55.6 Gt CO2 eq (including 

LULUCF emissions). The increasing trend of 
GHG emission concentrations shows that the 
activities of the global community are still in 
the increase of GHG emission phase and are 
not yet in the constant or even decreasing 
emission phase.  

 
Figure 2. Top Global GHG Emitters (Source: Oliver et al., 2020).  

 
Based on the top GHG emitter countries 

(Figure 2) shows the top-4 emitter countries 
are China, United States, European Union, 
and India. These countries contribute 
around 55 percent of global GHG. Total GHG 
emissions from the top-4 emitter countries 
in 2018 are China (13.6 Gt CO2 eq), United 
States (6.7 Gt CO2 eq), European Union (4.4 
Gt CO2 eq), and India (3.7 Gt CO2 eq). The 
GHG emissions per capita of each emitter 
country are 9.4 tons CO2 eq in China, 20.5 
tons CO2 eq in United States, 8.7 tons CO2 eq 

in European Union, and 2.7 tons CO2 eq in 
India. 

This data also shows that the largest 
palm oil producer countries in the world, 
such as Indonesia, Malaysia, Thailand, are 
not among the top-10 global GHG emitter 
countries. The total GHG emissions of them 
in 2018 were Indonesia (1.0 Gt CO2 eq), 
Malaysia (0.3 Gt CO2 eq), and Thailand (0.4 
Gt CO2 eq). If calculated per capita, 
Indonesia's per capita GHG emission is 3.7 
tons CO2 eq, Malaysia 10.5 tons CO2 eq, and 
Thailand 5.8 tons CO2 eq. So that the linking 
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of global GHG emissions with the 
development of oil palm plantations as often 
accused by the European Union and anti-
palm oil NGOs is a false, wrong, and baseless 
accusation. 

Based on data from global GHG emitter 
countries, if the global community agrees to 
reduce the concentration of GHG emissions, 
then the best solution is reducing emissions 
produced by the top emitters. If the global 
community wants to solve the problem of 
global warming and climate change then the 
solution remains the top GHG emitter must 
reduce their emission. 

It is unethical and unfair, if the 
responsibility of top emitter to reduce global 
GHG emissions is transferred to other 
countries whose emissions are far below 
them. Expecting all countries to take part in 

reducing global GHG emissions is of course 
good, however, it is only a "small bite" that 
will have a less significant impact if the top 
emitter still does not reduce its emissions 
because the cumulative concentration of 
GHG emissions remains high. It is also very 
unethical and useless if top emitters 
questioning emissions from certain 
commodities produced in or from countries 
whose emissions are much lower than their. 

Based on data from IEA (2016) and 
Oliver et al. (2020) reveal that about 68 
percent of global GHG emissions from the 
production and consumption of fossil energy 
(Figure 3). Then followed by the global 
agricultural sector by 11 percent, industry 
by 7 percent, and other sectors by 14 
percent.  

 
Figure 3. Global GHG Emissions Sources (Source: IEA, 2016) 

 
The largest global source of GHG is 

energy sector. The  highest consumption of 
fossil energy is also in the top-4 emitter 
countries. Therefore, to reduce emissions 
produced by them then the most effective 
solution is to reduce fossil energy 
consumption. 

The problem is reducing energy 
consumption is same as reducing the 
convenience or welfare. People in the  top 
emitter countries must reduce their welfare 
to reduce emissions. This is not possible and 
they definitely won’t. 

Another solution is to substitute fossil 
energy with renewable energy which has 
lower emissions, such as biofuel. However, 
the European Union with the RED II-ILUC 
policy also questioned that biofuel emissions 
by calculating emissions from Indirect Land 
Use Change (ILUC), but the concept isn’t yet 
clear. This implies that the use of biofuels 

which was previously feasible to substitute 
fossil energy is then not feasible.  
 
 

CONCLUSION 

The global GHG emissions footprint has 
been started from the early pre-industrial 
civilization until today with the 
concentration of GHG steadily increasing. 
Based on data on global GHG emissions in 
2018, the  top-4 GHG emitters in the world 
are China, the United States, the European 
Union, and India, where they contributed 
around 60 percent of the global GHG. 

Meanwhile, the largest palm oil 
producer countries such as Indonesia, 
Malaysia, Thailand, where so far the issue of 
oil palm plantations is considered to be a 
driver of GHG emissions, in fact, these 
countries are not include in the top-15 global 

Energi 68%

Pertanian 11%

Industri 7%

Lainnya* 14%



Greenhouse Gases Footprint and Top Global Emitters 395 

@PASPI2021 

GHG emitters. This means that the linking of 
global GHG emissions with oil palm 
plantations is a misleading and baseless 
accusation. 

By sector, the global energy sector 
(fossil energy) is the main contributor to 
global GHG emissions with a share of 68 
percent. Therefore, the substitution of fossil 
energy with low carbon renewable energy is 
an important solution in reducing global 
GHG emissions. 
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