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Chapter 1. Introduction to Volume II: for all the GHG. Defining the book 
as an extension of Volume I 
 
 
The book you hold in your hands is the second volume of a larger work, which is called: 
 

“QUANTIFIED PROPOSAL – BASED ON CRITERIA OF CLIMATE JUSTICE PER CAPITA – 
OF THE DISTRIBUTION AMONG THE UNFCCC STATE PARTIES OF THE EMISSIONS 
MITIGATION GLOBAL OBJECTIVE DEFINED BY SCENARIO RCP2.6 OF THE IPCC’S AR5” 
 

or, in another words: 

 

”THE CARBON BUDGETS THAT WILL PREVENT THE AVERAGE TEMPERATURE OF 
THE EARTH’S SURFACE FROM INCREASING BY MORE THAN 2ºC WHEN COMPARED 
WITH THE TEMPERATURE OF THE PRE-INDUSTRIAL ERA”. 
 

The first volumei of the whole work, published in May 2015, sets out the political and 

scientific bases of the Model of Climate Justice per capita (MCJ) that we have created and 

developed.  

Moreover, we use this model in order to distribute among the different state parties of 

UNFCCC the “Global Carbon Budget”, namely, the total amount of emissions that could be 

released to the atmosphere from now until 2100, according to the scenario RCP2.6 from 

the Fifth Assessment Report (AR5)ii of IPCCC.  It must be noted, that the RCP2.6 scenario 

is the only one that with a high level of confidence, maintains the rise of the earth 

temperature underneath 2ºC with respect the temperature in the pre-industrial era. 

In the book published in May, you can find the Carbon Budget distribution for only CO2 

emissions, and for this reason, although the title of the book is the one stated above, we 

could name it Volume I: Only for the CO2; and in fact, across the present volume we will 

refer to it using this short name. 

The aim of the present book, named Volume II: For all the GHG is to apply the Model of 

Climate Justice per capita to all the greenhouse gases (GHG), i.e. to extend the study done 

in volume I, to all the GHG emissions.  

And, it’s important to note that the present volume is largely identical to Volume I, that, of 

course, we will not rewrite here again. It has the same structure and we use the same 

nomenclature. Across the text, frequently, we talk about how to extend the volume I to the 

volume II. And also, in some key sections we quote verbatim some paragraphs of volume 

I. So, we highly recommend reading Volume II with Volume I in your other hand or eye. 

To close this introduction we must also say, if we want to follow the thread of history, that 

all this work, and specially this volume II, lays the groundwork for the next volume, 

Volume III: INDCs Evaluation. Why? Just because the Intended Nationally Determined 

Contributions (INDC) are formulated for all the GHG mainly!   
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Chapter 2. Summary of the key points of RCP2.6. Assuming RCP2.6 as 

the general scientific foundation on which our proposal is based. 

Extension of section 2.4. of Volume I 

 
 
It will be useful, start this summary quoting verbatim section 2.4 of volume I. 
 
 

Quoting Section 2.4 of Volume I1 
 
 
2.4. Summary of the key points of RCP2.6. Assuming RCP2.6 as the general scientific 
foundation on which our proposal is based  
 
Taking into account the information contained in the boxes of annex 1 of this document 

and following, to a certain extent, what we have been highlighting about RCP2.6, we 

can definitively conclude the following: 

 
 

Box 2.2. of Volume I - Summary of the key points of RCP2.6 
 

a) In order to achieve the objective/assumption of not exceeding a 2°C rise in surface 
temperature, from subsection 2.1., the only RCP to have a “likely” probability of success is 
RCP2.6  
 

b) RCP 2.6 is identified by its approximate radiative forcing in the year 2100, relative to 
1750, of 2.6 W m-2. It is the mitigation scenario with the lowest level of radiative forcing. 
It is a mitigation scenario that reaches the peak very soon and then declines.   
With this setting the levels of concentration of CO2 in the year 2100 would come to the 
421 ppm. If other GHGs are included, the concentration of CO2-equivalent would come to 
475 ppm. 
 

c) CO2 emissions accumulated in the period 2011-2100 would be within the range of 510-
1505 GtCO2, with an average of approximately 990GtCO2. 
Thus it can be proved that, to the extent that in the year 2011 emissions into the 
atmosphere had already reached 1890GtCO2, in the year 2100 the cumulative carbon 
emissions would reach 2900GtCO2, corresponding to an emission of 1010GtCO2 between 
2011 and 2100 (still within the aforementioned range). 
These are, ultimately, the quantities of compatible emissions with radiative forcing that 
are required in order for the increase in the average temperature of the Earth's surface to 
not exceed 2°C, compared to that of the pre-industrial era.  

 

 
Therefore, taking into account all that we have just briefly highlighted, and within a wider 

range of field, we decided to use RCP2.6 as the general scientific foundation on which to base 

our proposal. Here, we repeat the fundamental data of this RCP (Table TS. 1 from Box A. 1.8.),  

                                                           
1 When we quoted verbatim some paragraphs of Volume I (see the introduction chapter) we will identify 
them using this nomenclature. The text that follows this mark has been exactly written like that in Volume 
I; except not including the foot page notes. 
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Box 2.3. of Volume I - Key data of the scientific basis of our proposal 
 

 
 

 

 

as well as the figure that explains it more explicitly (on the right hand side of Box A.1.10., 

or that of the Box A.1.13.): 

 

 

Box 2.4. of Volume I - Primary figure of the scientific basis of our proposal 
 

 

 
 
End of quoted text 
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Points to extend to Volume II2 
 

 

The main point to extend here –and in fact from all the Volume I to Volume II– is the point 

c) of Box 2.2 of Volume I, quoted above. It must be extended, from the CO2, to all the GHG. 

Of course, in coherence with the key figure of Annex I in Box A.1.9. of the Volume I (that we 

reproduce below), that is the equivalent or the complementary figure to the before one, 

but for all the GHG emissions:  

 

 

Box 2.1.- Box A.1.9. of Volume I - IPCC-WGIII-AR5-TS; p.52 

 

 
 
Figure TS.8 | Development of total GHG emissions for different long-term concentration levels and for 
scenarios reaching about 450 to about 500 (430 – 530) ppm CO2eq in 2100 without net negative CO2 
emissions larger than 20 GtCO2. Ranges are given for the 10th – 90th percentile of scenarios.  

 
 

The crucial question here, and in all the Volume II, must be determine the surface that 

defines the pathway RCP2.6 for all the GHG emissions during the period 2011-2050 and 

2011-2100. This surface, in GtCO2eq, will be the number that plays the same role than the 

1000GtCO2 that correspond to Global Carbon Budget from now until 2100 when we only 

consider the CO2 emissions. This will be the matter of section 3.2.  

                                                           
2 And usually, after a verbatim quote from the Volume I, we use this chapeau: “Points to extend”, to introduce 
what are the points that we need to extend and how we want to do it!   
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Chapter 3. The Model of Climate Justice per capita (MCJ) for all the 

GHG. Extension of Chapter 4 of Volume I 
 

 

3.1. About GHG emissions data 

 

With regard to emissions, in this volume we have considered all the GHG emissions. This 
data has been obtained from different sources: 
 

 GHG emissions data for Annex-I countries of the Convention from 1990 to 2012 
have been obtained from UNFCCC databasesiii. 

 GHG emissions data for non-Annex-I countries from 1990 to 2012 have been 
obtained from the CAIT Climate Data Explorer iv of the World Resources Institute. 

 GHG emissions data from 1970 to 1989 for all the countries studied have been 
obtained from the database of the Climate Equity Reference Projectv supported by 
the Stockholm Environment Institute. 

 
In this study, we have not considered emissions from land-use, land-use change and 
forestry (LULUCF).  
 
An initial analysis of the data allows us to see that the 15 state parties we have called the 
“TOP-15” contribute 78% of total global GHG emissions (box 3.1). The rest of the state 
parties, responsible for 22% of global emissions, have initially been treated as a single 
group which we have called "Others". These percentages are very similar to the ones when 
we consider only CO2 emissions (box 4.2 of volume I). 
 
As we have done in volume I, the “Others” group has been split into three subsets: first the 
"Other African countries", OA, and the "Other Latin American and Caribbean countries," 
OLAC. We understand OA as all the countries of the African continent with the exception 
of South Africa, which is already part of the “TOP-15” group. Similarly, the OLAC is made 
up of all countries of Latin America and the Caribbean excluding Mexico and Brazil. Having 
separated these two areas from the "Others" group, we are left with a very heterogeneous 
group of countries in Europe, Asia and Oceania, which we have called "Rest of the World", 
RW. A detailed study of the countries that make up the "Others" group is one of the goals 
that we have set for the immediate future.  
 

Slight differences can be observed when we compare the percent share among the TOP-

15 state parties displayed in box 3.1, with the share when we only consider CO2 emissions 

(box 4.2 of volume I). The most remarkable are those of China and Brasil, passing to 

participate in 22.7 % and 2.2 % of the world GHG emissions to 24.7 % and 1.2 %, 

respectively, of the world CO2 emissions. 

In 2010, on average, each inhabitant of the planet contributed 6.2 tCO2eq to global 

emissions (it’s logically worth reminding that considering only CO2 emissions, the world 

emissions per capita are 4.9 tCO2). In countries such as the United States of America, per 

capita emissions rise to 22.0 tCO2eq, whilst in India they were 2.3 tCO2eq per person. On 

the basis of this variable, the ranking order among the 15 countries considered is 

completely different, led by Australia and the United States, and leaving Indonesia and 

India in the penultimate and final positions respectively. 
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Note that these emissions per capita, including those countries with the highest volumes 

of total emissions, display large differences among one another, constituting yet another 

reflection of the great inequalities of our planet.   

 

 

Box 3.1.- Reference data of CO2 emissions in 2010 (our own elaboration) 

 

 
 

 
 
 
 
 

 

  

GHG emissions in 2010

Emissions (MtCO2eq) % of World emissions Emissions per capita (tCO2eq)

WORLD 42968.1 100.0% 6.2

TOP 15 33509.2 78.0% 7.5

China 9764.7 22.7% 7.2

United States 6854.7 16.0% 22.0

EU 28 4751.1 11.1% 9.4

India 2772.5 6.5% 2.3

Russia 2223.5 5.2% 15.5

Japan 1256.1 2.9% 9.9

Iran 686.7 1.6% 9.2

Korea, Rep. 659.0 1.5% 13.6

Canada 699.3 1.6% 20.5

Saudi Arabia 478.3 1.1% 17.5

South Africa 459.4 1.1% 8.9

Mexico 704.3 1.6% 6.0

Indonesia 709.3 1.7% 2.9

Brazil 950.3 2.2% 4.9

Australia 540.2 1.3% 24.5

OTHERS (World - TOP 15) 9458.9 22.0% 3.9

Other African Countries (OA) 957.9 2.2% 1.0

Other Latin American and Caribbean (OLAC) 1169.9 2.7% 4.1

Rest of the World 7331.1 17.1% 6.2
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3.2. Assuming scenario RCP2.6 of the IPCCs AR5. Extension of section 4.1.4. of 

Volume I 

 

 

Quoting Section 4.1.4 of Volume I 

 

 

4.1.4. Assuming scenario RCP2.6 of the IPCCs AR5 

 

The last of our considerations is one that we made when elaborating the future emissions 
distribution model: the global mitigation scenario, which is absolutely fundamental, as it 
represents the setting in which our proposal is to be implemented. As has been 
prominently argued throughout chapter 2 (see section 2.4. in particular), scenario RCP2.6 
is the only one likely to limit the increase of global warming, caused by CO2 of 
anthropogenic sources, to below 2°C, in comparison to the average temperature of the 
pre-industrial period (1861-1880).   
 

The data of RCP2.6, published by Meinshausen et al.vi are freely accessible on the website 

of the Postdam Institute for Climate Impact Researchvii. This scenario was made using 

historical data up to 2004 and, therefore, begins in 2005. As our work has data from up to 

2013, we have adapted the original scenario as it was published for it to begin in 2014, in 

continuity with our set of historical data.   

 

In Box 4.3., we present the figure showing the scenario RCP2.6 adapted to our data, along 

with the attached table displaying its accumulated emissions, or global carbon budget.  It 

must be highlighted that these accumulated values are within the range provided by the 

scenario of the AR5 (see Box 2.3).   

 

 

Box 4.3. of Volume I - Our data from scenario RCP2.6 
 

 
 

 



10 
 

This is an ambitious scenario, which places the peak of emissions in 2020, with an 

increase of 11% compared with emissions from 2010. It then suggests a prolonged 

decline, displaying 2050 with a 62% reduction in emissions when compared to the levels 

of 2010, and a 102% and 111% reduction for the years 2075 and 2100 respectively, when 

compared with the same year.  
 

However, as we have been commenting throughout this document and will continue to do 

so, the most important element of RCP2.6 is not so much its trajectory over time, but 

rather the limits that it defines (and which many other trajectories could define), and 

which represent the exact global carbon budget that can still be released into the 

atmosphere in accordance with the criterion of not exceeding an increase of 2°C of the 

Earth’s surface temperature when compared with that of the pre-industrial era: 

approximately 1000GtCO2. 

 

 
End of quoted text 
 
 

Points to extend to Volume II 
 

 

Working with the reference of the RCP2.6 pathway for all the GHG emissions (figure of Box 

2.1), now, we will identify in the literature the new reference data and we will present the 

RCP2.6 scenario adapted to our data. 

 

As we have commented before, the global mitigation scenario in which we have based our 
proposal is the scenario RCP2.6. This is the only one in which is likely to limit the increase 
of global warming, caused by GHG of anthropogenic sources, to below 2°C, in comparison 
to the average temperature of the pre-industrial period (1861-1880). This scenario has 
been produced by the RCP Concentration Calculation & Data Group (M. Meinshausen, S. 
Smith, K. Riahi, D. van Vuuren) of the Postdam Institute for Climate Impact Research and 
published by Meinshausen et al.v¡.  
 
The data are freely accessible on the websitevii. The file you can download, contains data 
of a wide set of greenhouse gases. According to a previous paper published by D. van 
Vuuren et al. viii we extracted the records of the GHG under the scope of Kyoto Protocolix, 
and we calculated their total contribution using the AR5 metricsx. Moreover, we checked 
that the resulting total contribution fits perfectly with the curve of scenario RCP2.6 
displayed in Box 2.1 and with the same curve presented in reference vii.  
 

It's worth mentioning that this scenario was made using historical data up to 2004 and, 
therefore, begins in 2005. As our historical records arrive to 2012, we have adapted the 
original scenario, as it was published, for it to begin in 2013, in continuity with our set of 
historical data. 
 
In Box 3.2., we present the figure showing the scenario RCP2.6 adapted to our data, along 

with the attached table displaying its accumulated emissions, or global carbon budget.  
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Box 3.2. Our GHG data from scenario RCP2.6. 

 

              
 

 

 

This is an ambitious scenario, which, instead of an emissions peak, shows a plateau from 

2015 to 2020, with an increase of 4% compared with emissions from 2010. It then 

suggests a prolonged decline, displaying 2050 with 53% reduction in emissions when 

compared to the levels of 2010, and 82% and 91% reduction for the years 2075 and 2100 

respectively, when compared with the same year.  

 

However, as we have been commenting throughout this study and will continue to do so, 

the most important element of RCP2.6 is not so much its trajectory over time, but rather 

the limits that it defines (and which many other trajectories could define), and which 

represent the exact GHG global carbon budget that can still be released, from now to 2100, 

into the atmosphere in accordance with the criterion of not exceeding an increase of 2°C 

of the Earth’s surface temperature when compared with that of the pre-industrial era: 

approximately 1800 GtCO2eq. 

 

  

2011-2050 2011-2100

1387 1831

Cumulative GHG emissions

GtCO2eq
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3.3. Main results of the model for all the GHG 

 

The main result of applying our MCJ model is determining the quantified distribution of 

possible future GHG emissions for each of the state parties (each of the fifteen countries 

of the “TOP-15” on the one hand and the three aggregated groups of "Others" on the other 

hand), if we attend to the criterion of climate justice per capita that has been explained in 

section 4.2 of Volume I. Thus, these cumulative emissions or "possible or available carbon 

budgets", in GtCO2eq, are those found in the box 3.3. below.   

 

Box 3.3.- Carbon budgets, in GtCO2eq, for each of the 15 countries in the “TOP-15” 

and for the three groups of “Others”, obtained by applying the model of climate 

justice per capita, MCJ 

 

 

 

 

CARBON BUDGET (GtCO2eq)

2011-2050 2011-2100

WORLD 1386.6 1831.1

TOP 15 817.6 1038.2

China 247.9 205.8

United States 40.8 59.4

EU 28 78.8 74.2

India 256.7 184.9

Russia 18.4 22.0

Japan 18.5 18.6

Iran 14.5 12.9

Korea, Rep. 7.8 8.2

Canada 4.8 6.4

Saudi Arabia 5.2 5.8

South Africa 9.2 8.4

Mexico 23.5 18.7

Indonesia 50.4 36.8

Brazil 37.7 28.4

Australia 3.3 4.5

OTHERS (World - TOP 15) 569.0 793.0

Other African Countries 250.0 348.4

Other Latin American and Caribbean 60.0 83.6

Rest of the World 259.5 361.7
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To the extent that we are now analysing the main result of our work, it is important and 

interesting to visualise the change in the distribution of global emissions that the 

application of our model of climate justice per capita, MCJ, would entail. In box 3.4., there 

are three diagrams that illustrate the paradigm shift that the model implies and entails. 

The first two diagrams, in the upper section, allow us to compare the distribution of 

historical emissions (specifically in the 1970-2010 range) with the present 2010, whereas 

the lower diagram displays the distribution that the model offers for the 2011-2050 

range, according MCJ.  

 

We can quickly see that the state parties with large populations and low levels of historical 

emissions - such as India, Indonesia, Brazil, and the "Other African" (OA), and Other Latin 

American and Caribbean” (OLAC) countries, clearly come out benefiting, with respect to 

scenarios such as" Baseline" and/or "BaU "(future projections of past and present trends). 

On the other hand, those state parties with historic emissions levels that are well above 

the world average - such as the United States, EU-28, Canada, etc. - should face a future 

with a considerably reduced "carbon budget". It should be further stressed that these 

countries are also the ones that already have the technology and a high level of 

development in order to cope with this paradigm shift imminently. It should also be 

emphasised that, with this distribution, we are fulfilling the political criteria on which we 

wanted to base our model, and which we have laid out in detail in Chapter 3 of Volume I.  
 

It is also interesting to compare the distribution of current emissions (illustrated by 2010) 

with the historical distribution and that of future emissions. When comparing the present 

distribution with the past, we can see how the process of development that countries like 

China, India or Indonesia have initiated in the last decades, has resulted in a significant 

increase in their emissions. The case of China is a prime example, as it only represented 

12.8% of global emissions in the historical period, whilst its share in 2010 rose up to 

22.7%, currently topping the ranking of countries with higher levels of emissions.  
 

 When comparing the current distribution with that of the future, we can see that there is 

a group of state parties that should clearly reduce their contribution to total emissions 

(China, United States, EU-28, Russia, Japan, Iran, Korea Rep., Canada, Saudi Arabia, South 

Africa and Australia), and others which should increase their contribution – or better said 

politically: could legitimately increase it (India, Mexico, Indonesia, Brazil and the large 

group of "Others", which box 3.5. displays separated into "Other African", OA, "Other Latin 

American and Caribbean”, OLAC, and the "Rest of the World").  
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Box 3.5.A - Illustration of the paradigm shift that the MCJ model entails. The first two 

diagrams, in the upper section, allow us to compare the distribution of historical emissions 

(specifically in the 1970-2010 range) with the present (2010), whereas the lower diagram 

displays the distribution that the MCJ model offers for the 2011-2050 range 

 

 

See all the diagrams together in order to compare: 3.5.A. And see them separated for details: 3.5.B. and 3.5.C. 
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Box 3.5.B - Comparison between the distribution of historical emissions 

(specifically in the 1970-2010 range) with the present (2010) 

 

 

 
 

 
              



16 
 

 

 

 

 

 

Box 3.5.C - Illustration of the paradigm shift that the MCJ model entails. The first 

two diagrams, in the upper section, allow us to compare the distribution of 

historical emissions (specifically in the 1970-2010 range) with the present (2010), 

whereas the lower diagram displays the distribution that the MCJ model offers for 

the 2011-2050 range 
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3.4. The PACB (Pathways considering the Accurate Carbon Budget) for all the GHG  

 

 

Quoting Section 4.3. of Volume I (page 34) 

 

 

At this stage of the text, perhaps the reader will question why have not yet been shown 
the trajectories that show the yearly emissions evolution that every country should 
follow, in accordance with the model of climate justice per capita. The reason is as follows: 
whilst the simulation calculates yearly emissions for each of the studied countries as it 
progresses, these annual emissions by themselves do not constitute possible mitigation 
paths for these countries.  This is due to the fact that, by strictly applying the criterion of 
climate justice per capita, as has been described above (see section 4.2), mathematical 
discontinuities already emerge within the first year of calculation, discontinuities without 
physical sense and unbridgeable on a practical level.     
 
However, despite these mathematical difficulties, it is necessary to highlight once again 
that the application of the MCJ model has the great advantage of being able to calculate 
precisely and rigorously, starting from the first year of calculation, what the future 
emissions should be for each country. And, accurately determine their corresponding 
carbon budgets by applying the criteria for climate justice per capita for all the state 
parties. 
 

This is entirely consistent with our affirmations of section 4.1 of this chapter, where we 
said (verbatim): However, as we have been commenting throughout this document [...], 
the most important element of RCP2.6 is not so much its trajectory over time, but rather 
the area that it defines (and which many other trajectories could define), and which 
represent the exact global carbon budget that can still be released into the atmosphere in 
accordance with the criterion of not exceeding an increase of 2°C of the Earth’s surface 
temperature when compared with that of the pre-industrial era: approximately 1000 
GtO2. 
 
Therefore, in Box 4.5. (or in the diagram of the Box 4.6.C.) we have the distribution of this 
global carbon budget between different state parties across the planet, which constitutes 
the main result of our work. Based on this result, various possible mitigation paths can be 
designed, which, in all cases, can be compatible with the carbon budget that our MCJ 
model has assigned.  
 

Specifically, and as a first possibility, that of annex 4: “PACB: Pathways considering the 

Accurate Carbon Budget ", which shows potential mitigation paths that we have 

constructed for each of the state parties, and which are all strictly compatible with the 

carbon budget that the MCJ model has assigned to them. 

 

 
End of quoted text 
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Points to extend to Volume II 
 

 

We can make an exact translation of this section from Volume I to Volume II. 

  

We only need to change the amount of the new Global Carbon Budget for all the GHG:   1800 

GtCO2eq. Budget that has been distributed in section 3.3. After we can design the PACB 

pathways with the same methodology explained in Volume I, by at the end producing the 

corresponding Annex I: PACB Pathways considering the Accurate Carbon Budget. Extension 

of Annex IV of volume I. 
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Annex I PACB: Pathways considering the Accurate Carbon Budget. 

Extension of Annex IV of volume I 
 
 
Whilst the simulation calculates yearly emissions for each of the studied countries as it 

progresses, these annual emissions by themselves do not constitute possible mitigation 

paths for these countries.  The allocation of emissions for each state party does not 

provide the mathematical continuity needed to immediately construct a realistic 

implementation of the carbon emissions reduction trajectory. 

 
However, as with the majority of mathematical problems, solutions can be found. In this 

case, the solution that we have adopted is based on adjusting simple mathematical 

functions in order to trace possible mitigation pathways, simultaneously complying with 

the carbon budget assigned to each of the countries by the MCJ model. 
 

In particular, we have used the following models of mathematical adjustments: 
 

Exponential model:  𝐸𝑝𝑡,𝑦𝑟 = 𝐴𝑝𝑡 · 𝑒
𝐵𝑝𝑡·𝑡 

 
Parabolic model:  𝐸𝑝𝑡,𝑦𝑟 = 𝑎𝑝𝑡 · 𝑡

2 + 𝑏𝑝𝑡 · 𝑡 + 𝑐𝑝𝑡 
 

𝐸𝑝𝑡,𝑦𝑟  represents the emissions of each country-part to the year, t, Apt and Bpt are the 

parameters of the exponential adjustment for each country party and apt, bpt and cpt are 
the parameters of the parabolic adjustment for each country party. To find the values of 
the adjustment parameters, we use the method of least squares, utilising the following 
information for each state party:  
 

Real emissions of 2012 
 
Emissions assigned by the MCJ in 2100 
 

Sum of emissions assigned by the MCJ in the 2013-2100 period 
 

Depending on the allocation of carbon budgets from the MCJ model for each state party, 
we make a certain adjustment.  Specifically, the adjustment model (parabolic or 
exponential) used by each state party has been selected depending on the percentage of 
emissions in  2012 with respect to the carbon budget assigned by the MCJ model for the 
2013-2100 period.  In particular, in 2012, country parties that emitted a quantity of GHG 
greater than 3% above the emissions allocated by the MCJ model are adjusted with an 
exponential curve for the remainder of the century.  Other state parties are adjusted 
parabolically.  

Below, we present the figures and tables of the PACB (Pathways considering the Accurate 

Carbon Budget). These figures show the mitigation path for each state party (or group of 

countries) considered in our work. 
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Box A.I.1 - WORLD: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6. Table of historical data, MCJ results and MCJ-
RCP2.6/PACB results  
 

 

  

 WORLD 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 

Cumulative emissions per capita (tCO2eq per capita) 5.9 

2010 emissions (MtCO2eq) 42968.1 

2010 emissions per capita (tCO2eq per capita) 6.2 

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 

Carbon budget per capita (tCO2eq per capita) 4.1 

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 

Carbon budget per capita (tCO2eq per capita) 2.2 

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 
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Box A.I.2 - TOP15: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 

 

 WORLD TOP15 % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 1003.5 78.8 

Cumulative emissions per capita (tCO2eq per capita) 5.9 6.8  

2010 emissions (MtCO2eq) 42968.1 33509.2 78.0 

2010 emissions per capita (tCO2eq per capita) 6.2 7.5  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 817.6 59.0 

Carbon budget per capita (tCO2eq per capita) 4.1 4.1  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 1038.2 56.7 

Carbon budget per capita (tCO2eq per capita) 2.2 2.3  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 740.6 63.2 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 -42.4  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 -50.8  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 -68.6  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 1038.1 56.7 
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Box A.I.3 - Others: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 

 

 WORLD OTHERS % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 270.0 21.2 

Cumulative emissions per capita (tCO2eq per capita) 5.9 3.9  

2010 emissions (MtCO2eq) 42968.1 9458.9 22.0 

2010 emissions per capita (tCO2eq per capita) 6.2 3.9  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 569.0 41.0 

Carbon budget per capita (tCO2eq per capita) 4.1 4.2  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 793.0 43.3 

Carbon budget per capita (tCO2eq per capita) 2.2 2.0  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 431.6 36.8 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 15.3  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 17.0  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 12.4  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 792.9 43.3 
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Box A.I.4 - China: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 

  

 WORLD CHINA % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 163.1 12.8 

Cumulative emissions per capita (tCO2eq per capita) 5.9 3.5  

2010 emissions (MtCO2eq) 42968.1 9764.7 22.7 

2010 emissions per capita (tCO2eq per capita) 6.2 7.2  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 247.9 17.9 

Carbon budget per capita (tCO2eq per capita) 4.1 4.3  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 302.3 16.5 

Carbon budget per capita (tCO2eq per capita) 2.2 2.6  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 241.8 20.6 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 -30.4  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 -42.1  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 -72.3  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 302.4 16.5 



24 
 

Box A.I.5 - Unites States: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 

 WORLD USA % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 261.0 20.5 

Cumulative emissions per capita (tCO2eq per capita) 5.9 24.7  

2010 emissions (MtCO2eq) 42968.1 6854.7 16.0 

2010 emissions per capita (tCO2eq per capita) 6.2 22.0  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 40.8 2.9 

Carbon budget per capita (tCO2eq per capita) 4.1 2.8  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 59.8 3.3 

Carbon budget per capita (tCO2eq per capita) 2.2 1.6  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 59.4 5.1 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 -82.7  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 -91.0  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 -99.3  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 59.7 3.3 
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Box A.I.6 - EU-28: GHG emissions pathway between 1990 and 2100 

according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 

MCJ-RCP2.6/PACB results  

 

 

  

 WORLD EU-28 % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 222.6 17.5 

Cumulative emissions per capita (tCO2eq per capita) 5.9 11.4  

2010 emissions (MtCO2eq) 42968.1 4751.1 11.1 

2010 emissions per capita (tCO2eq per capita) 6.2 9.4  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 78.8 5.7 

Carbon budget per capita (tCO2eq per capita) 4.1 3.8  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 100.6 5.5 

Carbon budget per capita (tCO2eq per capita) 2.2 2.2  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 86.9 7.4 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 -48.6  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 -59.5  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 -84.4  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 100.6 5.5 
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Box A.I.7 - India: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 

 

 WORLD INDIA % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 52.9 4.2 

Cumulative emissions per capita (tCO2eq per capita) 5.9 1.5  

2010 emissions (MtCO2eq) 42968.1 2772.5 6.5 

2010 emissions per capita (tCO2eq per capita) 6.2 2.3  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 256.7 18.5 

Carbon budget per capita (tCO2eq per capita) 4.1 4.4  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 327.6 17.9 

Carbon budget per capita (tCO2eq per capita) 2.2 2.4  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 167.1 14.3 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 46.9  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 56.8  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 70.4  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 327.6 17.9 
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Box A.I.8 - Russia: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 

  

 WORLD RUSSIA % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 104.6 8.2 

Cumulative emissions per capita (tCO2eq per capita) 5.9 17.9  

2010 emissions (MtCO2eq) 42968.1 2223.5 5.2 

2010 emissions per capita (tCO2eq per capita) 6.2 15.5  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 18.4 1.3 

Carbon budget per capita (tCO2eq per capita) 4.1 3.5  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 23.3 1.3 

Carbon budget per capita (tCO2eq per capita) 2.2 2.2  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 23.1 2.0 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 -77.0  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 -87.1  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 -98.7  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 23.3 1.3 
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Box A.I.9 - Japan: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 

  

 WORLD JAPAN % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 48.0 3.8 

Cumulative emissions per capita (tCO2eq per capita) 5.9 9.7  

2010 emissions (MtCO2eq) 42968.1 1256.1 2.9 

2010 emissions per capita (tCO2eq per capita) 6.2 9.9  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 18.5 1.3 

Carbon budget per capita (tCO2eq per capita) 4.1 3.9  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 22.8 1.2 

Carbon budget per capita (tCO2eq per capita) 2.2 2.4  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 21.1 1.8 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 -53.7  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 -66.4  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 -90.7  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 22.8 1.2 
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Box A.I.10 - Iran: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 

  

 WORLD IRAN % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 13.5 1.1 

Cumulative emissions per capita (tCO2eq per capita) 5.9 6.2  

2010 emissions (MtCO2eq) 42968.1 686.7 1.6 

2010 emissions per capita (tCO2eq per capita) 6.2 9.2  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 14.5 1.0 

Carbon budget per capita (tCO2eq per capita) 4.1 4.0  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 18.9 1.0 

Carbon budget per capita (tCO2eq per capita) 2.2 2.2  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 15.3 1.3 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 -37.2  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 -48.3  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 -76.2  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 18.9 1.0 
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Box A.I.11 - Korea, Rep.: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 

  

 WORLD KOREA % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 13.3 1.0 

Cumulative emissions per capita (tCO2eq per capita) 5.9 7.8  

2010 emissions (MtCO2eq) 42968.1 659.0 1.5 

2010 emissions per capita (tCO2eq per capita) 6.2 13.6  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 7.8 0.6 

Carbon budget per capita (tCO2eq per capita) 4.1 3.8  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 9.9 0.5 

Carbon budget per capita (tCO2eq per capita) 2.2 2.3  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 9.4 0.8 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 -62.1  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 -74.4  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 -94.7  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 9.9 0.5 
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Box A.I.12 - Canada: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 

  

 WORLD CANAD
A 

% 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 24.9 2.0 

Cumulative emissions per capita (tCO2eq per capita) 5.9 21.9  

2010 emissions (MtCO2eq) 42968.1 699.3 1.6 

2010 emissions per capita (tCO2eq per capita) 6.2 20.5  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 4.8 0.3 

Carbon budget per capita (tCO2eq per capita) 4.1 3.0  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 6.9 0.4 

Carbon budget per capita (tCO2eq per capita) 2.2 1.7  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 6.9 0.6 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 -78.8  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 -88.3  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 -98.9  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 6.9 0.4 
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Box A.I.13 - Saudi Arabia: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 
  

 WORLD S.ARABIA % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 9.6 0.8 

Cumulative emissions per capita (tCO2eq per capita) 5.9 14.7  

2010 emissions (MtCO2eq) 42968.1 478.3 1.1 

2010 emissions per capita (tCO2eq per capita) 6.2 17.5  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 5.2 0.4 

Carbon budget per capita (tCO2eq per capita) 4.1 3.7  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 6.9 0.4 

Carbon budget per capita (tCO2eq per capita) 2.2 2.0  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 6.7 0.6 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 -63.6  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 -76.3  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 -95.7  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 6.9 0.4 
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Box A.I.14 - South Africa: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 

  

 WORLD S.AFRICA % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 12.6 1.0 

Cumulative emissions per capita (tCO2eq per capita) 5.9 8.3  

2010 emissions (MtCO2eq) 42968.1 459.4 1.1 

2010 emissions per capita (tCO2eq per capita) 6.2 8.9  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 9.2 0.7 

Carbon budget per capita (tCO2eq per capita) 4.1 4.0  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 12.1 0.7 

Carbon budget per capita (tCO2eq per capita) 2.2 2.2  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 9.9 0.8 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 -39.6  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 -50.4  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 -77.4  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 12.1 0.7 
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Box A.I.15 - Mexico: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 
  

 WORLD MEXICO % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 18.3 1.4 

Cumulative emissions per capita (tCO2eq per capita) 5.9 5.2  

2010 emissions (MtCO2eq) 42968.1 704.3 1.6 

2010 emissions per capita (tCO2eq per capita) 6.2 6.0  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 23.5 1.7 

Carbon budget per capita (tCO2eq per capita) 4.1 4.1  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 30.2 1.7 

Carbon budget per capita (tCO2eq per capita) 2.2 2.3  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 21.3 1.8 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 -17.4  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 -24.6  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 -50.3  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 30.2 1.7 
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Box A.I.16 - Indonesia: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 

  

 WORLD INDONESIA % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 18.1 1.4 

Cumulative emissions per capita (tCO2eq per capita) 5.9 2.5  

2010 emissions (MtCO2eq) 42968.1 709.3 1.7 

2010 emissions per capita (tCO2eq per capita) 6.2 2.9  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 50.4 3.6 

Carbon budget per capita (tCO2eq per capita) 4.1 4.3  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 64.5 3.5 

Carbon budget per capita (tCO2eq per capita) 2.2 2.3  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 35.0 3.0 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 23.8  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 27.4  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 26.5  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 64.5 3.5 
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Box A.I.17 - Brazil: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 

  

 WORLD BRAZIL % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 24.4 1.9 

Cumulative emissions per capita (tCO2eq per capita) 5.9 4.0  

2010 emissions (MtCO2eq) 42968.1 950.3 2.2 

2010 emissions per capita (tCO2eq per capita) 6.2 4.9  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 37.7 2.7 

Carbon budget per capita (tCO2eq per capita) 4.1 4.3  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 47.4 2.6 

Carbon budget per capita (tCO2eq per capita) 2.2 2.4  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 31.8 2.7 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 -9.7  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 -15.8  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 -39.4  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 47.4 2.6 



37 
 

Box A.I.18 - Australia: GHG emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PACB. Table of historical data, MCJ results and 
MCJ-RCP2.6/PACB results  
 

 

  

 WORLD AUSTRALIA % 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 16.7 1.3 

Cumulative emissions per capita (tCO2eq per capita) 5.9 23.8  

2010 emissions (MtCO2eq) 42968.1 540.2 1.3 

2010 emissions per capita (tCO2eq per capita) 6.2 24.5  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 3.3 0.2 

Carbon budget per capita (tCO2eq per capita) 4.1 2.9  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 4.9 0.3 

Carbon budget per capita (tCO2eq per capita) 2.2 1.6  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 4.9 0.4 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -29.7 -82.0  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -35.9 -90.7  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -50.8 -99.3  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.1 4.9 0.3 
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Box A.I.19 – Summary tables of historical data, MCJ results and MCJ-
RCP2.6/PACB 
 

 

 

 

  

 WORLD TOP15 OTHERS CHINA USA EU28 

Cumulative emissions 1970-2010 (GtCO2eq) 1273.6 1003.5 270.0 163.1 261.0 222.6 

Cumulative emissions per capita (tCO2eq per capita) 5.9 6.8 3.9 3.5 24.7 11.4 

2010 emissions (MtCO2eq) 42968.1 33509.2 9458.9 9764.7 6854.7 4751.1 

2010 emissions per capita (tCO2eq per capita) 6.2 7.5 3.9 7.2 22.0 9.4 

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 1386.6 817.6 569.0 247.9 40.8 78.8 

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 1831.1 1038.2 793.0 302.3 59.8 100.6 

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 1172.2 740.6 431.6 241.8 59.4 86.9 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -29.7 -42.4 15.3 -30.4 -82.7 -48.6 

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -35.9 -50.8 17.0 -42.1 -91.0 -59.5 

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -50.8 -68.6 12.4 -72.3 -99.3 -84.4 

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 1831.0 1038.1 792.9 302.4 59.7 100.6 

 INDIA RUSSIA JAPAN IRAN KOREA CANADA 

Cumulative emissions 1970-2010 (GtCO2eq) 52.9 104.6 48.0 13.5 13.3 24.9 

Cumulative emissions per capita (tCO2eq per capita) 1.5 17.9 9.7 6.2 7.8 21.9 

2010 emissions (MtCO2eq) 2772.5 2223.5 1256.1 686.7 659.0 699.3 

2010 emissions per capita (tCO2eq per capita) 2.3 15.5 9.9 9.2 13.6 20.5 

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 256.7 18.4 18.5 14.5 7.8 4.8 

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 327.6 23.3 22.8 18.9 9.9 6.9 

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 167.1 23.1 21.1 15.3 9.4 6.9 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) 46.9 -77.0 -53.7 -37.2 -62.1 -78.8 

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) 56.8 -87.1 -66.4 -48.3 -74.4 -88.3 

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) 70.4 -98.7 -90.7 -76.2 -94.7 -98.9 

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 327.6 23.3 22.8 18.9 9.9 6.9 

 S.ARABIA S.AFRICA MEXICO INDON. BRAZIL AUSTR. 

Cumulative emissions 1970-2010 (GtCO2eq) 9.6 12.6 18.3 18.1 24.4 16.7 

Cumulative emissions per capita (tCO2eq per capita) 14.7 8.3 5.2 2.5 4.0 23.8 

2010 emissions (MtCO2eq) 478.3 459.4 704.3 709.3 950.3 540.2 

2010 emissions per capita (tCO2eq per capita) 17.5 8.9 6.0 2.9 4.9 24.5 

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2eq) 5.2 9.2 23.5 50.4 37.7 3.3 

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2eq) 6.9 12.1 30.2 64.5 47.4 4.9 

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2eq) 6.7 9.9 21.3 35.0 31.8 4.9 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -63.6 -39.6 -17.4 23.8 -9.7 -82.0 

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -76.3 -50.4 -24.6 27.4 -15.8 -90.7 

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -95.7 -77.4 -50.3 26.5 -39.4 -99.3 

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2eq) 6.9 12.1 30.2 64.5 47.4 4.9 
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