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Prologue 

 

“[…] This is the moral challenge of our generation. Not only are the eyes of the world upon us. 
More important, succeeding generations depend on us. We cannot rob our children of their 
future. " 
 

"Our atmosphere can't tell the difference between emissions from an Asian factory, the 
exhaust from a North American Sport Utility Vehicle, or deforestation in South America or 
Africa [...]. 
 

These two phrases are taken from a speech made by the Secretary-General of the United 
Nations, Mr. Ban Ki-moon, before the attendees of COP13i (13th Conference of the Parties) at 
the UNFCCC held in Bali in December 2007, in which it was approved a famous plan of action 
which, two years later, would fail miserably at COP15 in 2009 at Copenhagen.  
 

As a new Observer Organisation of the UNFCCC – a status which was awarded that same year, 
2009- a small delegation of the UPC was able to experience this major frustration as a direct 
spectator. 
 

After a few years, and also with various changes at the UPC, we met the under signers of this 
prologue at the Industrial School of Barcelona, and began to define projects collaboratively. 
 

In 2013, it was re-initiated the current UPC Singular Research Group: STH – Sustainability, 
Technology and Humanism. Under this "historic and beloved umbrella" a subgroup was set 
up: the GGCC – Group on the Governance of Climate Change - which was born in 2014 when 
organising a seminar entitled: "From Río 92 to Paris 2015: understanding and influencing 
international negotiations on climate change". 
 

After being defined in 2011 during the COP17 of Durban, a new road map is leading to the 
"resit" of Paris 2015 – the COP21 meeting that will take place later this year. We are proposing, 
in short, to actively participate in the process, no longer as spectators, but rather with the 
boldness of wanting to influence it. 
 

The document that you have in your hands is a result of this little story and, above all, a year 
of intense work, during which we have been accompanied by, firstly, the other main authors 
of this work and, secondly, all the members of the GGCC, on behalf of whom we have written 
these lines. With this document to hand, we will actively participate in the process towards 
Paris 2015. 
 

 
 

Josep Xercavins Valls and Olga Alcaraz Sendra 

Professors of the UPC in the Industrial School of Barcelona 

  Barcelona; May, 2015 

 

 



 
 

Chapter 1. Introduction to the proposal and/or the reasons behind it 

 

 

1.1. Introduction and/or the reasons behind the proposal 
 

The path that leads to COP21 in Paris 2015 is probably one of the last opportunities that the 
international community has to supply itself with the tools that will enable it to face 
humanity’s greatest challenge to date: global warming and climate change of anthropogenic 
sources.    
 

Everybody remembers the frustration and disappointment of Copenhagen 2009, and 
everybody knows that it has not been easy to find again a multilateral road, like that which 
we are on today, and which, in some way, is "the test of re-assessment" following the 
suspense of 2009.  
 

A widely shared opinion is that the major obstacle in international negotiations on climate 
change is, and always has been, reaching an agreement on how much each state party of the 
UNFCCC (United Nations Framework Convention on Climate Change)ii should contribute to the 
immense efforts (which are both essential and imminent) to reduce GHG emissions, 
particularly CO2. That is to say, what should be the specific, quantified objectives for emissions 
mitigation (or what should be, in complement to this historically more common concept, the 
corresponding carbon budgets1) that each state party should be allocated? Carbon budgets 
are understood as the emissions that may be granted or allowed for each state party over a 
certain period of time.   
 

This latter point is where Copenhagen went wrong. And, therefore, on the build-up to Paris 
2015, it is very important that proposals are offered from all positions and perspectives, which 
can facilitate the international community to finally find "a consensus based on communal 
and quantifiable criteria" that will make it possible to reach an agreement that really could be 
deemed “historic”. 
 

Thus, we wanted to think and work as much as we could, and, having delved further into our 
study of the problem in question, we have drawn up "a globally beneficial proposal for drastic 
mitigations of CO2 emissions that can contribute to a positive end, for the sake of humanity, 
for Paris 2015". 
 
 

1.2. Let’s not repeat the mistakes of Copenhagen 
 

Without seeking to enter into an in-depth analysis of what happened in Copenhagen, we do 
believe it to be relevant, and very interesting to recall that, with regard to the work of the 
AWGLCA (Ad Hoc Working Group on Long-term Cooperative Action under the Convention), 
between Bali 2007 and the final days of negotiation at the COP15 of Copenhagen 2009, a final 

                                                           
1 This document will end up proposing a determined distribution of carbon budgets, which we will express, along 

with certain emissions mitigation goals. In this sense, the document uses, sometimes interchangeably, both 
complementary expressions of referring to the same essential concept. 



 
 

draft was drawn up, which, in its latest version (FCCC/AWGLCA/2009/17) iii, reached a general 
consensus on a large part of its contents; and that, although there were still elements of 
disagreement that needed to be fine-tuned before it could be closed, it actually contained one 
fundamental and critical disagreement – which is what could never be overcome - found in 
articles 2 and 12 pertaining to mitigation commitments for both developed and developing 
countries (see Box 1.1. and its brackets). This confirms that in international climate 
negotiations, the obstacle to overcome, which has been key throughout the 21st century (and, 
more-so, is perfectly logical) is, as we previously highlighted, mitigation commitments.     
 

Box 1.1.-"Fundamental Disagreement in Copenhagen" 
 

A Draft decision-/CP.15 
Outcome of the work of the Ad Hoc Working Group on Long-term Cooperative Action under the 
Convention 
 

2. A long-term aspirational and ambitious global goal for emission reductions, as part of the shared 
vision for long-term cooperative action, should be based on the best available scientific knowledge and 
supported by medium-term goals for emission reductions, taking into account historical responsibilities 
and an equitable share in the atmospheric space; 
Accordingly: 
(a) Parties shall cooperate to avoid dangerous climate change, in keeping with the ultimate objective 
of the Convention, recognizing [the broad scientific view] that the increase in global average 
temperature above pre-industrial levels [ought not to] exceed [2oC] [1.5oC] [1oC] [preceded by a 
paradigm for equal access to global atmospheric resources]; 
(b) [Parties should collectively reduce global emissions by at least [50] [85] [95] per cent from 1990 
levels by 2050 and should ensure that global emissions continue to decline thereafter;] 
(c) [Developed country Parties as a group should reduce their greenhouse gas emissions by [[75–85] [at 
least 80–95] [more than 95] per cent from 1990 levels by 2050] [more than 100 per cent from 1990 
levels by 2040];] 
 

3. [Parties should cooperate in achieving the peaking of global and national emissions [as soon as 
possible] [in 2015], recognizing that the time frame for peaking will be longer in developing country 
Parties and bearing in mind that social and economic development and poverty eradication are the first 
and overriding priorities of developing country Parties and that low-emission development is 
indispensable to sustainable development;] 
 

12. Developed country Parties shall undertake, individually or jointly, legally binding nationally 
appropriate mitigation commitments or actions, [including] [expressed as] quantified economy-wide 
emission reduction objectives with a view to reducing the collective greenhouse gas emissions of 
developed country Parties by [at least [25–40] [in the order of 30] [40] [45] [49]] [x] per cent from [1990] 
[or 2005] levels by [2017] [2020]; 

 

 

1.3. The INDCs (Intended Nationally Determined Contributions) and the totality of their 
commitments versus the global objectives on the route to Paris 2015 
 

It certainly does not require a psychic to anticipate that, in the context of the final stretch on 
the road towards Paris 2015, an element of shock will soon manifest itself; this will not be easy 
to manage, and will highlight the subject of parties’ mitigation commitments as the primary 
obstacle of final negotiations.  However, the perspective may have shifted this time around, 



 
 

and the issue may be even more complex to resolve. On the one hand, within the INDCs there 
will generally be those commitments or mitigation wishes that each state party claims to take 
on and achieve in terms of the future from their own national perspective. On the other hand, 
the final evaluation report, the AR5 (Assessment Report 5) of the IPCC (Intergovernmental 
Panel on Climate Change), outlines and clearly defines what the overall objectives of 
mitigation should be to achieve the general objective that the international community 
consistently defines as assumed: that the average temperature on the surface of the Earth 
should not rise by more than 2°C with respect to the temperature of the pre-industrial era.  
 

At COP20iv in Lima last year, and within the approved "Lima Declaration", as it has been 
named, articles can be found that refer specifically to the INDCs, which were periodically 
introduced into the multilateral political process at COP19 in Warsaw (see Box 1.2.).  
 

Box 1.2.-The INDCs in the "Lima Declaration" of COP20 
 

Decision 1/CP. 20  

Lima Call for Climate Action 
 

8. Notes that the arrangements specified in this decision in relation to intended nationally determined 

contributions are without prejudice to the legal nature and content of the intended nationally 

determined contributions of Parties or to the content of the protocol, another legal instrument or 

agreed outcome with legal force under the Convention applicable to all Parties;  
 

9. Reiterates its invitation to each Party to communicate to the secretariat its intended nationally 

determined contribution towards achieving the objective of the Convention as set out in its Article 2;  
 

10. Agrees that each Party’s intended nationally determined contribution towards achieving the 

objective of the Convention as set out in its Article 2 will represent a progression beyond the current 

undertaking of that Party;  
 

11. Also agrees that the least developed countries and small island developing States may communicate 

information on strategies, plans and actions for low greenhouse gas emission development reflecting 

their special circumstances in the context of intended nationally determined contributions;  
 

12. Invites all Parties to consider communicating their undertakings in adaptation planning or consider 

including an adaptation component in their intended nationally determined contributions;  
 

13. Reiterates its invitation to all Parties to communicate their intended nationally determined 

contributions well in advance of the twenty-first session of the Conference of the Parties (by the first 

quarter of 2015 by those Parties ready to do so) in a manner that facilitates the clarity, transparency 

and understanding of the intended nationally determined contributions;  
 

14. Agrees that the information to be provided by Parties communicating their intended nationally 

determined contributions, in order to facilitate clarity, transparency and understanding, may include, 

as appropriate, inter alia, quantifiable information on the reference point (including, as appropriate, a 

base year), time frames and/or periods for implementation, scope and coverage, planning processes, 

assumptions and methodological approaches including those for estimating and accounting for 

anthropogenic greenhouse gas emissions and, as appropriate, removals, and how the Party considers 

that its intended nationally determined contribution is fair and ambitious, in light of its national 

circumstances, and how it contributes towards achieving the objective of the Convention as set out in 

its Article 2;  



 
 

Even though the wording of article 8 (in particular) allows for, and may even enforce, "clearly 
differentiating" the INDCs of the possible future "Paris agreement" ([...] are without prejudice 
[...] to the content of the protocol, another legal instrument or agreed outcome with legal force 
under the Convention applicable to all Parties), it is also true that in articles 9, 10 and 14 the 
INDCs are found within the context of article 2 of the UNFCCCii, and that the possible future 
"Paris agreement" must be within the framework of this Convention. 
 Therefore, the possible shock waves seem to be quite appropriate! 
 

And, therefore, we must repeat ourselves, that if throughout the build-up to Paris 2015 there 
are no proposals offered from all positions and perspectives, which can facilitate the 
international community to finally find "a consensus based on communal and quantifiable 
criteria" that will make it possible to reach a global agreement on emissions mitigations, then 
there is no doubt as to the inevitability of another failure. 
 
  
1.4. Final consideration and influence in the negotiation 
 

In coherence with the analysis carried out in this first chapter of our work, we wanted put 
forward a proposal that, developed around strong and clear criteria, could offer results within 
this framework, and which would be able to help the international community to achieve a 
much-needed positive final agreement at Paris 2015, which is possible, albeit difficult.  
 

At meeting 2.9 of the ADPv (Ad Hoc Working Group on the Durban Platform for Enhanced 
Action), which will take place in the context of the UNFCCC’s annual Bonn Conference from 
the 1st to 11th of next June, the entirety of our proposal and its details, along with the results, 
will be presented publicly for the first time in a "side event of the conference’s official 
programme”, in an attempt to influence the course of negotiations. In the context of the Bonn 
Conference, we will seek partnerships and strategies to influence negotiation on the route 
towards Paris 2015, as well as in the successive and subsequent negotiation meetings until 
the event itself.   
 

Thus, the multiple dimensions of our work are just beginning. Incorporating it into the 
negotiation process and expanding and developing it further, in parallel directions to those 
considered so far, and allowing it define its own negotiation progress, will be the core 
elements of our work over the next 7 months leading up to Paris 2015. 
  



 
 

Chapter 2.  The general scientific foundations on which our proposal is based: 
those which correspond to scenario RCP2.6, detailed in AR5 of the IPCC  
 
 

2.1.   The average temperature of the Earth’s surface must not rise by more than 2°C, 
compared with the temperature of the pre-industrial era  
 

Even if the surface temperature were to increase a further 1.5°C, we would still be in a better 
position faced with the future of humanity and that of our planet. Since COP15 in Copenhagen 
2009, preceded by the IPCC’s AR4 assessment report of 2007, the international community 
has already politically incorporated this phrase/assumption, which is the title of this 
subsection, without any kind of political hesitance. 
 

Indeed, from COP16 in Cancun 2010vi and within the so-called "Cancun Agreements", we have 
the following article: 
 
 

Box 2.1.- Article 2.4. of the “Cancun Agreements” 
 

4. Further recognizes that deep cuts in global greenhouse gas emissions are required according to 

science, and as documented in the Fourth Assessment Report of the Intergovernmental Panel on 

Climate Change, with a view to reducing global greenhouse gas emissions so as to hold the increase in 

global average temperature below 2°C above pre-industrial levels, and that Parties should take urgent 

action to meet this long-term goal , consistent with science and on the basis of equity; also recognizes 

the need to consider, in the context of the first review, as referred to in paragraph 138 below, 

strengthening the long-term global goal on the basis of the best available scientific knowledge, 

including in relation to global average temperature rise of 1.5°C; 

 
 

Therefore, it does not only assume the fact, but even writes it as an unavoidable political 
objective that must be achieved.   This would clearly be a positive step, if it were not for the 
fact that, having been assumed politically, it is proving itself difficult to initiate next phase and 
to approve concrete objectives and targets, primarily with regard to emissions mitigations, 
which would guarantee the success of an objective that is clearly scientific, as well as being 
political and operational.  
 

This being said, and without going into more depth – as to do so would be unnecessary - on 
the level of this document, we will view this as a scientific as well as a political statement: the 
increase in the average temperature of the Earth's surface must not be greater than 2°C, when 
compared to the temperature of the pre-industrial era, so that climate change does not 
become the most severe global disaster that humanity has ever experienced.  And, of course, 
we will also view it as a multilateral political objective with a consensus, and also with a will 
to specifically enter into the next phase of securing it on the level of operative objectives and 
targets, which are precisely those which will ensure that the aforementioned scientific and 
political statement/assumption is achieved.  
 
 



 
 

2.2.   The fifth assessment report, AR5, from the IPCC 2013-2014 
 

Fortunately the last IPCC report, the AR5vii from 2013-14, in a huge combined effort probably 
never before seen in science and democracy, has been able to pinpoint, more than ever 
before, what really needed to be achieved in order to for the fundamental 
objective/assumption to be successful (very likely or likely – in italics and in the nomenclature 
used in the AR5 - are used to indicate, in these two cases, a probability assessment of between 
90 or 66 and 100 respectively).  
 

Of course the AR5 is far more than all of the above, and is a vital work of reference for anybody 
who wants to learn and train themselves, on whatever level, with respect to the issue of 
climate change across almost all of its dimensions. 
 

The dates on which the report was published – from the end of the 2013 until the end of 2014 
- were no coincidence, as was the case for the AR4 in 2007. They clearly and deliberately 
precede what will be the next fundamental political attempt to reach multilateral 
international agreements about what humanity can do to fight climate change: the COP21 of 
Paris 2015. 
 
 

2.3.   The RCP scenarios (Representative Concentration Pathways) 
 

Across three volumes – corresponding with the three main Working Groups of the IPCC2 - (and 
obviously in the synthesis at the end of 2014) the AR5 has a key common theme running 
through it: RCPs, or Representative Concentration Pathways, a new collection of hypothetical 
outcomes used by, and with, the latest and most modern simulations regarding climate 
change topics.  
 

We decided that the best way to present them would be across multiple textual citations, 
ordered according to their use within this document, from different volumes and types of 
reports from the IPCC’s AR5.  The quotes are annexed to this document; specifically in Annex 
1: The RCPs in the IPCC’s AR53. In continuation, and within the main body of this document’s 
text, we present a summary, which is, ultimately, the general scientific basis on which our 
proposal is based.  
 
 

2.4.  Summary of key points corresponding to 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 

                                                           
2 IPCC-WGI-AR5: The Physical Science Basis; IPCC-WGII-AR5: Impacts, Adaptation and Vulnerability; IPCC-WGIII-

AR5: Mitigation of Climate Change; IPCC-SYR-AR5: Synthesis Report.  Normally all volumes include a SPM 
(Summary for Policymakers), a TS (Technical Summary) and a FR (Full Report). 
3 Only with the intention of facilitating its reading, the shaded sections within the different boxes of annex 1 

make reference to, in most cases, quotes that are specifically indicated for scenario RCP2.6, as we also highlight 
explicitly below. We must also say that, in this context, the structure of IPCC working groups means that, at times, 
some interpretations can be found that do not quite match those of the boxes collected in annex 1.  



 
 

and following, to a certain extent, what we have been highlighting about RCP2.6, we can 
definitively conclude the following:  
 
 

Box 2.2.- 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.): 
 

 

Box 2.3.- Key data of the scientific basis of our proposal4 
 

 
 

                                                           
4 From this data it must be observed very clearly that the accumulated CO2 emissions are indeed CO2, whereas 
data from % change in emissions are equivalent emissions of all GHGs. 



 
 

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.- Primary figure of the scientific basis of our proposal 
 

 
 
 

in addition to the following definitive summary: 
 
 

Box 2.5.- Final summary of RCP2.6 
 

And as a final summary, we can say that, at present, we know that in order to achieve the 
above mentioned objective of not exceeding a 2°C rise in the planet’s average surface 
temperature (assuming that the average surface temperature is related to its balance of 
radiant energy and that, at the same time, this balance, as well as the temperature in question, 
depend on the variation in the concentration of greenhouse gases in the atmosphere), during 
the twenty-first century, the concentration of greenhouse gases in the atmosphere must not 
rise, under any circumstances, by more than 450 ppm CO2eq (in a range of 430-480). To 
achieve this physical milestone, it is paramount that CO2 emissions into the atmosphere do 
not exceed, on average, 1000 GtCO2 (in a range of 630-1180) between 2011 and 2100. And 
thanks to the same report from the IPCC, we also know that, of all the RCP’s considered, the 
only one which would comply with all of these objectives is RCP2.6. (RCP2.6 is identified by 
the approximate radiative forcing in the year 2100, relative to 1750, of 2.6 W m-2). 

 

 
Consequently, the foundation of our emissions reduction proposal is the same as its primary 
objective: to meticulously comply with the aforementioned milestones defined by the IPCC.   



 
 

However, it must always be borne in mind that, in accordance with the IPCCviii: 
 

“There is no single pathway to stabilize CO2eq concentrations at any level; instead, the 
literature points to a wide range of mitigation pathways that might meet any concentration 
level (high confidence). Choices, whether deliberated or not, will determine which of these 
pathways is followed. These choices include, among other things, the emissions pathway to 
bring atmospheric CO2eq concentrations to a particular level, the degree to which 
concentrations temporarily exceed (overshoot) the long-term level, the technologies that are 
deployed to reduce emissions, the degree to which mitigation is coordinated across countries, 
the policy approaches used to achieve mitigation within and across countries, the treatment 
of land use, and the manner in which mitigation is meshed with other policy objectives such as 
sustainable development. A society’s development pathway—with its particular 
socioeconomic, institutional, political, cultural and technological features—enables and 
constrains the prospects for mitigation. At the national level, change is considered most 
effective when it reflects country and local visions and approaches to achieving sustainable 
development according to national circumstances and priorities”. 
 

A claim that will bring us onto the following chapter of this document. 
 
 

2.5.   Final consideration and influence in the negotiation  
 

Linking the contents of chapter 1 and, in particular, of its subsections 1.1. and 1.4., it must be 
noted that, unlike what we have seen in previous assessment reports of the IPCC – especially 
in AR4 -, across all of the developments and results relating to RCP’s mitigation scenarios, AR5 
features no proposals for the distribution of possible emissions mitigation efforts that must 
be made between the state parties of the climate convention in order to implement these 
scenarios. In particular, this is obviously the case for RCP2.6. 
 

For this reason, what we have proposed is, primarily, to create this quantified distribution 
proposal between the different state parties of the UNFCCC, for the global objective of 
emissions mitigation corresponding to scenario RCP2.6 of the IPCC’s AR5. 
 

It is not just a purely academic theoretical exercise, but rather, just as we have been 
reiterating, one which we would like to influence the process of negotiations leading us to 
Paris 2015.  We believe, as we have said and wish to reiterate, that if an agreement is not 
reached at this point, it is nearly impossible for an agreement, or a good one at least, to be 
made for the interests of mankind at the upcoming COP21.  
 

 
 
 
 
  



 
 

Chapter 3.   The general policies on which our proposal is based 

 
 

3.1.    General considerations 
 

We said it all at the beginning of this document and we will repeat it now: the international 
community must find "a proposal based on quantifiable criteria shared by state parties of the 
convention" that can make it possible to reach a solid and good agreement!  
 

And therefore, we also said that proposals needed to be drafted from diverse criteria, points 
of view, perspectives, etc., which can help the international community to reach a consensus 
among the state parties, which is as difficult as it is necessary. 
 

Thus, if in the previous chapter we have identified the general scientific basis which, in our 
opinion, should be the basis of the proposal in question, now, just as importantly, if not more-
so, we must identify the general political bases on which to base our proposal, in parallel with 
these scientific foundations.  
 

We believed that we should not go too far too soon.  The multilateral political consensus, 
expressed on many different occasions and across many different fields and levels (in the text 
of the Climate Convention of 1992; in the key texts of Climate Summit of Rio 92 and Rio+20 in 
2012), should be the "DNA" on which these political foundations or criteria can be built and 
developed, which we want to identify in the most explicit and transparent way possible. 
 
 

3.2.    The Durban Platform 
 

The path to COP21 of Paris 2015 was defined at the so-called "Durban Platform" – approved 

at the COP17 of Durban 2011 - and, more specifically, in its own articleix: 
 

 

Box 3.1. - From the “Durban Platform” 

 

2. Also decides to launch a process to develop a protocol, another legal instrument or an agreed 

outcome with legal force under the Convention applicable to all Parties, through a subsidiary body 

under the Convention hereby established and to be known as the Ad Hoc Working Group on the 

Durban Platform for Enhanced Action; 

 

 

In fact, this key article from the platform that is taking us to Paris already features two pieces 

of fundamental political criteria. Firstly, the new agreement must be "under the Convention". 

Secondly, it must be applicable to all parties.  
 

Thus, we must begin by analysing what can, and therefore must be concluded in order for the 

new agreement to be “under the Convention”.   
 



 
 

3.3.    The principles of the 1992 UNFCCC (United Nations Framework Convention on Climate 

Change). In the context of the principles from Rio 92. The addition of the Lima Declaration 

at the COP20 of 2014 

 

From our perspective – naturally - the fact that the new agreement falls “under the 

convention” must mean that, as a minimum, it should be based – along with necessary 

updates that need to be incorporated over time - on the principals of the “United Nations 

Framework Convention on Climate Change, UNFCCC”ii, approved in 1992 within the context 

of the Earth Summit – Rio 92 -.  
 

These principles are, explicitly: 
 

Box 3.2.-The principles of the UNFCCC 
 

PRINCIPLES 
 

In their actions to achieve the objective of the Convention and to implement its provisions, the Parties 
shall be guided, inter alia, by the following: 
 

1. The Parties should protect the climate system for the benefit of present and future generations of 
humankind, on the basis of equity and in accordance with their common but differentiated 
responsibilities and respective capabilities. Accordingly, the developed country Parties should take the 
lead in combating climate change and the adverse effects thereof. 
 

2. The specific needs and special circumstances of developing country Parties, especially those that are 
particularly vulnerable to the adverse effects of climate change, and of those Parties, especially 
developing country Parties, that would have to bear a disproportionate or abnormal burden under the 
Convention, should be given full consideration. 
 

3. The Parties should take precautionary measures to anticipate, prevent or minimize the causes of 

climate change and mitigate its adverse effects. Where there are threats of serious or irreversible 

damage, lack of full scientific certainty should not be used as a reason for postponing such measures, 

taking into account that policies and measures to deal with climate change should be cost-effective so 

as to ensure global benefits at the lowest possible cost. To achieve this, such policies and measures 

should take into account different socio-economic contexts, be comprehensive, cover all relevant 

sources, sinks and reservoirs of greenhouse gases and adaptation, and comprise all economic sectors. 

Efforts to address climate change may be carried out cooperatively by interested Parties. 
 

4. The Parties have a right to, and should, promote sustainable development. Policies and measures 

to protect the climate system against human-induced change should be appropriate for the specific 

conditions of each Party and should be integrated with national development programmes, taking into 

account that economic development is essential for adopting measures to address climate change.  
 

5. The Parties should cooperate to promote a supportive and open international economic system that 

would lead to sustainable economic growth and development in all Parties, particularly developing 

country Parties, thus enabling them better to address the problems of climate change. Measures taken 

to combat climate change, including unilateral ones, should not constitute a means of arbitrary or 

unjustifiable discrimination or a disguised restriction on international trade. 



 
 

When we reread these principles attentively, we realise that the “momentum of Rio 92” was 

quite exceptional. Without a need, we believe, to repeat them here, we could say that the 

Declaration and the Principles of Rio 92, as well these principles of the UNFCCC (one of the 

three Conventions that were approved in the context of that famous Earth Summit), continue 

to constitute a reference policy of great content and value, which, unfortunately, can by no 

means be considered to have achieved, in particular, the objectives that were established 

across the entirety of the Earth Summit. It is true that, in their vast majority, these objectives 

have not yet been reached. And maybe this is due to the fact that not enough consideration 

has been given to the aforementioned set of principles.  
 

Out of all of the convention’s principles, we have highlighted those which we believe to be the 

most important.  
 

The first principle is one of the texts that has been repeated frequently, re-discussed, that has 

tried to be withdrawn, etc., but which has always had to be rewritten, probably because it has 

a value that, in the end, has become a code of ethics.  Therefore, the CBDR-RC (Common But 

Differentiated Responsibilities and Respective Capabilities), is, and will remain, unchangeable 

in the context of Paris 2015. And with regard to its precise meaning, in terms of who has 

different responsibilities and why, we only have to remember that at the Earth Summit of Rio 

92, the so-called Rio Principles were approved, and, amongst them, principle 7, which says:  
 

 

Box 3.3.- Principle 7 of the Rio Declaration of 1992 

[…]In view of the different contributions to global environmental degradation, States have common but 
differentiated responsibilities. The developed countries acknowledge the responsibility that they bear 
in the international pursuit to sustainable development in view of the pressures their societies place on 
the global environment and of the technologies and financial resources they command. 

 

 

Throughout these times of debates and negotiations, no ‘political scenario’ can arise whereby 

this principle disappears and can be disconsidered.  This is so much so that, at the moment, 

rather than fight the principle and its presence, the parties who face the most obligations are 

trying to "expand" it – as opposed to erasing it-, in such a way that its effects are not so clear 

and specific. Thus, some parties are searching for some form of complementarity of this 

principle, in a direction that, in fact, features, at least in part, in the “Lima Declaration”, 

corresponding to the COP20x of 2014.   
 

 

Box 3.4.- From the "Lima Declaration" 

 

3. Underscores its commitment to reaching an ambitious agreement in 2015 that reflects the principle 

of common but differentiated responsibilities and respective capabilities, in light of different national 

circumstances; 

 



 
 

Indeed, by saying: "in light of different national circumstances", this cannot be viewed as 

contradictory to the convention’s principles, but rather far from it, particularly with respect to 

number 3, which says:  “To achieve this, such policies and measures should take into account 

different socio-economic contexts", which seems like a gateway into "let everyone do what 

they can", which would be a clear violation of the spirit and the wording of all the convention’s 

principles. We understand that nobody wants this escape route, and that this light must be 

compatible with others who always re-establish the multilateral consensus. In this context, 

explicitly taking into account the different historical responsibilities can help us to restore the 

balance. 
 

Therefore, we take on this set of principles, but with a faithful reading of its content as a 

whole, far beyond partial elements or odd phrases taken out of the overall context, which can 

be interpreted in contradiction to one another.  This reading must be done periodically, as and 

when it is required, keeping the just balance between the rights and obligations of different 

parties.  
 

There are just two endnotes that we wish to add to the conclusion that we have established. 
 

The first is a reference to the concepts that appear in the text, mainly in the final principle, 

and upon which the international community has been developing progressively, especially in 

the context of the Rio+20 Summit. With regard to "Sustainable Development", "Economic 

Development", "Sustainable Economic Growth and Development", etc., we have opted to 

make a renewed reading in light of Rio+20 in the next subsection of this same chapter.      
 

The second is a reference to the first part of principle 1 that is not often considered, as well as 

within its overall context, with the force and requirement that it unambiguously entails:   “The 

Parties should protect the climate system for the benefit of present and future generations of 

humankind, on the basis of equity and in accordance with CBDR-RC.” This reference to "the 

basis of equity" cannot be left to its own fate. The option for "good living" on "Mother Earth" 

can only be developed seriously and strictly within a framework of universal justice, which 

there is inherently no way to build other than being based on our individual and collective 

universal human rights that begin by stating, as it cannot be any other way, that "all human 

beings are born free and equal [...]".   
 

To finish, perhaps in an integrative manner, we would like to make an assumption of a political 

nature, which considers the analyses of this section and which complements them as wisely 

as possible. Therefore, in our own words, we would say that "the parties should protect the 

climate system for the benefit of human life on the planet, on the basis of equity, taking into 

account both the different historical responsibilities and the different national circumstances, 

in accordance with the CBDR-RC principle”.   
 

 

 

 



 
 

3.4.   From the most recent multilateral agreements contained in the final document – "The 

future we want"- approved at the latest UN World Summit on Sustainable Development, 

Rio+20xi in 2012 

 

 

Box 3.5.- From the "common vision" of Rio+20 

                                                                                                                                                                                         

Our common vision 
                                                                                                                                                                                       

1.  We, the Heads of State and Government and high-level representatives, having met at Rio de 
Janeiro, Brazil, from 20 to 22 June 2012, with the full participation of civil society, renew our 
commitment to sustainable development and to ensuring the promotion of an economically, socially 
and environmentally sustainable future for our planet and for present and future generations. 
 
2.  Poverty eradication is the greatest global challenge facing the world today and an indispensable 
requirement for sustainable development. In this regard, we are committed to freeing humanity from 
poverty and hunger as a matter of urgency. 
 
3.    We therefore acknowledge the need to further mainstream sustainable development at all    levels, 
integrating economic, social and environmental aspects and recognizing their interlinkages, so as to 
achieve sustainable development in all its dimensions. 
 
4.   We recognize that poverty eradication, changing unsustainable and promoting sustainable patterns 
of consumption and production and protecting and managing the natural resource base of economic 
and social development are the overarching objectives of and essential requirements for sustainable 
development. We also reaffirm the need to achieve sustainable development by promoting sustained, 
inclusive and equitable economic growth, creating greater opportunities for all, reducing inequalities, 
raising basic standards of living, fostering equitable social development and inclusion, and promoting 
the integrated and sustainable management of natural resources and ecosystems that supports, inter 
alia, economic, social and human development while facilitating ecosystem conservation, regeneration 
and restoration and resilience in the face of new and emergent challenges. 

 

 

These first four articles of “Our Common Vision”, from the document resulting from Rio+20, 

“The future we want”, constitute, on a multilateral level, the most current perspective of the 

greatest challenges of humanity in terms of sustainable development.  Widely emphasised 

and elaborated upon throughout the resulting text, and 20 years following the write-up of the 

principles of Rio 92 and the climate convention, these articles express the vision that would 

update, for example, principle 5 of the UNFCCC Convention. 
 

At the same time, eradicating poverty around the world is the primary objective and the first 

reality that must result from interrelating the social, environmental and economic 

components of development, which is to say, resulting from the construction of sustainable 

human development.     

The call for an inclusive, equitable and sustained economic growth is one of the paradigms in 

question in order to achieve the above objective. In any case, it is assumed, also by us, that, 



 
 

in many developing countries, in order to eradicate poverty, economic growth levels must be 

linked to the creation of basic infrastructures, which are an essential condition in order to 

satisfy the fundamental needs of human beings.  
 

 

3.5.    Summary of the general political bases of our proposal 
 

 

Box 3.6.- Summary of the general political bases of our proposal 
 

On the one hand, this summary is the synthetic collection of criteria discussed in the previous 

sections of this chapter; then, we evolve towards a proposal that, politically speaking, 

complies with these requirements: 
 

- It is applicable to all parties  
- It comes under the basis of equity 
- It is in accordance with the CBDR-RC principle; and, therefore, takes into account both the 

different historical responsibilities and the different national circumstances in a 
cooperative manner 

- It contributes to eradicating poverty in the world within a framework of sustainable human 
development, which integrates its social, environmental (including, within this context, 
the decarbonisation of humankind on the planet) and economic dimensions 

 

On the other hand, this summary can be put forward by saying, in our words, that: social and 

economic development and the eradication of poverty are the first priorities in the developing 

countries. Therefore, their arrival at the peak of emissions and the start of decarbonisation – 

integrally planned and drawn in RCP 2.6 - should take place later than in the developed 

countries. This would make possible a joint management of global equitable access - in 

accordance with the CBDR-RC principle - to sustainable development and to the total 

decarbonisation of the entire planet, collaboratively taking into account both the different 

historical responsibilities and the different national circumstances. 

  



 
 

Chapter 4.  Our mathematical model to calculate the quantified carbon budgets 

(and, consequently, the quantified emission reductions) that should satisfy 

every state party, from now until 2050 and 2100, in keeping with the 

foundations and premises of the previous chapters   
 

 

4.1.    Preliminary considerations and steps in elaborating the model 
 

When it comes to addressing the challenge of creating a model to distribute future emissions 
of different state parties, there is no doubt that the corresponding criteria to make it are 
essential, and that they guide the calculation methodology. These criteria, which we have 
named of climate justice per capita, will be explained in detail throughout this chapter. Now 
just by way of introduction, we could summarise them by saying that our proposal aims to 
treat all inhabitants of the planet equally, taking into account the different historical 
responsibilities of each one of the state parties, insofar as emissions are concerned. 
 

Prior to establishing the criteria that will lead our model, it should be noted that a basic 
premise of our working group is to develop a single, easily explainable model, which is solidly 
based on well-referenced historical data and which makes as little use as possible of potential 
future projections containing variables with uncertain developments, such as economic 
growth, future technologies, variations in the energy carrier, etc. Thus, the model that we 
have developed has been built on two sets of historical information: emissions data and 
population data, collected between 1990 and 2010.  
 
 

4.1.1. About emissions data  
 

With regard to emissions, only CO2 from the burning of fossil fuels and industry have been 
considered, which, in 2010, amounted to 65% of the total greenhouse gas emissions according 
to the IPCC’s referencexii.  This data has been obtained from the databases of the World 
Bankxiii, where there are complete records over time for all countries. In the databases of the 
UNFCCCxiv, the same sets of data for Annex-I countries of the Convention can be found, as well 
as incomplete data records for some countries non-Annex-I.  Furthermore, for 2011, 2012 and 
2013, projections of emissions per country have been used, made by Boden et al.xv, which are 
accessible on the website of the Carbon Dioxide Information Analysis Center (CIDAC)xvi. 
 

In this study we have not considered non-CO2 greenhouse gases emissions (GHG’s non-CO2), 
nor those from land-use, land-use change and forestry (LULUCF), because they do not have 
complete sets of data for all countries from 1990 onwards. In the World Bankxvii databases, 
there are only data sets of non-CO2 gases for the years 2000, 2005, 2008 and 2010, while the 
UNFCCCxiv provides the most comprehensive data series but only for Annex-I countries of the 
Convention. Furthermore, for some Annex-I countries, the World Bank data series and that of 
the UNFCCC contain certain discrepancies. With regard to the emission or absorption of GHG’s 
associated with  LULUCF, this information can only found in official UNFCCC dataxiv, but only 
for Annex-I countries.  
 



 
 

4.1.2. About population data 
 

The second set of data used in the preparation of the model is historic population data 
between 1990 and 2010xviii, and projections between 2011 and 2050/2100 prepared by the 
Population Division of DESA and collected in World Population Prospects: The 2012 Revisionxix. 
These projections are necessary for calculating future per capita emissions of each country. 
 

Despite the controversies that have always featured, and continue to feature, in future 
projections of world population, it is widely known that the reference quoted in the UN DESA 
has always show remarkable solidity. From the last two decades of the twentieth century up 
to the present day, repeated revisions on predictions of the evolution of the world's 
population – state by state and within various groups, and finally those of the whole world - 
have never ceased to improve scientifically (demographically). The resulting proof that the 
recent history of these predictions has already given us, with some levels of praiseworthy 
accuracy, makes these future projections extremely reliable data. The footsteps of the planet’s 
6000 and 7000 million inhabitants have been predicted with great accuracy, and now almost 
nobody doubts that the so-called ‘medium variant projection of the world’s population’ will 
proceed with very little uncertainty (unless something extraordinary and unexpected 
happens), and that in the year 2050 there will be around 9500 million inhabitants on the 
planet.   
 

Although they are known and assumed, it is important for our work to feature the distribution 
attributes of the world's population across the continents, both in the relatively recent past 
as well as in the future – by 2050 and 2100 - on which we will make projections. Thus, as the 
figurexx in Box 4.1. shows, there is a strong population increasing in Asia before and now (with 
China and India being the principal reasons for this), and after in Africa.  On the other hand, 
both Europe and North America, and even Latin America, have their population relatively 
stabilised.  
 

Box 4.1.- Past and future trends of world population by continent 

 



 
 

4.1.3. Data analysis and various options 
 

An initial analysis of the data has allowed us to identify, among all state parties, the 15 
countries or aggregates of countries (as in our model the EU-28 is treated as a single state 
party) that had a higher level of emissions in 2010, and which we have called the "TOP-15" 
(see Box 4.2.). These state parties contribute 79% of total global emissions and are, in order 
of decreasing emissions: China, United States, EU-28, India, Russia, Japan, Iran, Korea Rep., 
Canada, Saudi Arabia, South Africa, Mexico, Indonesia, Brazil and Australia. It should be noted 
that within this group of 15 countries, there are some that are not within Annex-I of the 
UNFCCC and that, therefore, in 1992 (the year in which the text of the UNFCCC was approved 
at Rio 92) they were not contributing to global emissions to a significant extent. Nowadays,  
however, this reality has changed significantly. For this reason we believe that any proposal 
for emissions mitigation that wishes to achieve the objectives set forth in previous chapters 
cannot exclude these countries under any circumstances; on the other hand, however, these 
proposals should take into consideration that their historical contribution is different to that 
of countries in Annex-I, as has been emphasised specifically in Chapter 3 of this document. 
 

The rest of the country parties, responsible for 21% of global emissions, have initially been 
treated as a single group – a different kind of unique state party, which we have called 
"Others". This large group goes from countries with very important levels of emissions, such 
as Turkey, Ukraine and Thailand, which would come next in the ranking of 2010 emissionsxiii, 
to the highly-populated countries with very low emissions such as Ethiopia, the Democratic 
Republic of the Congo and Chad. We must also bear in mind that within the "Others" category 
there are countries with high levels of per capita emissions, such as San Marino or the 
Seychelles, which have lower overall emissions due to being small countries.  
 

Given the high heterogeneity of the "Others" category, it has been separated into three 
subsets: the first two, with a clear geographical identification, we have called the "Other 
African countries", OA, and "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.  
 

Following the theme of what has been discussed above, and which, above all, will be discussed 
in much more detail later on, emissions per capita in each country party must be considered, 
and, indeed, have been considered. In 2010, on average, each inhabitant of the planet 
contributed 4.9tCO2 to global emissions. In countries such as the United States of America, 
per capita emissions rise to 17.4tCO2, whilst in India they were 1.7tCO2 per person. On the 
basis of this variable, the ranking order among the 15 countries considered is completely 
different, led by the United States and Saudi Arabia, and leaving Indonesia and India in the 
penultimate and final positions respectively. 
 



 
 

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.  These differences are closely linked to living 

standards of the countries’ inhabitants, as well as their individual energy carriers and 

production models. Thus, when it comes to building a fair model of future distribution of 

carbon budgets, it is not enough to establish a model that shares this distribution equally 

among all people. Instead, the model must take into account that this distribution has varied 

hugely over history, and continues to vary considerably from an equal distribution per person. 

We must therefore incorporate compensation criteria considering the historical deviations 

from the global average, in coherence with the general political bases of our proposal, which 

are summarised in Box 3.6. 
 

Box 4.2.- Reference data of CO2 emissions in 2010 (our own elaboration) 
 

 
 

 
 

4.1.4. Assuming scenario RCP2.6 of the IPCC’s 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.xxi is freely accessible on the website of 

the Postdam Institute for Climate Impact Researchxxii. 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 4.4., 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.- Our data from scenario RCP2.6 
 

 
 

 

 

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. 

 



 
 

4.2.    The Climate Justice per Capita Model, MCJ 

 

The model that we are presenting has an objective of calculating simply, yet rigorously, the 
quantity of CO2 that each of the 15 countries studied along with the three groups of “Others” 
could emit between now and 2050 and 2100, within mitigation scenario RCP2.6, according to 
the following criteria, and consistent with the comments throughout chapters 2 and 3: 
 

Box 4.4.- Criteria of the model of climate justice per capita, MCJ.  
 

To the extent that the historical responsibility of CO2 emissions per capita is not the same, the 
model quantifies this responsibility and takes it into account when determining possible future 
emissions of each of the countries. 
Once the historical responsibility has been compensated, the model offers an equal 
distribution of emissions per capita among the world's population. 

 

Below is a summarised explanation of the methodology used. The mathematical model is 

developed in detail in Annex 2.  
 

First of all, and with regard to the issue of historical responsibility, we have assumed that from 

1992 onwards, when the text of the UNFCCC was approved, no state party could argue that it 

was unaware of the serious problems that humankind was facing.  Thus, we have taken the 

next year, 1993, as the year in which historical responsibilities that we wish to compensate 

could start to be considered. Since 2013 is the last year for which we have data at present, the 

mathematical application of the model will begin after this: in 2014. Consequently, we will 

base our historical responsibility calculations for 2014 on the data from the 21 year 

compensation period 1993-2013. For every year after 2014, we will use the data from the 21 

years that immediately precede it. 
 

Thus, the calculation of emissions distribution begins in 2014 and extends until 2100.  And, for 

each of the years calculated (yr) it has been determined that:  

- Historical emissions per person (𝐻𝐸𝑝𝑐𝑝𝑡,𝑦𝑟) for each of the countries ("parties" pt) in the 

21 years prior to the year of calculation.  This is done by calculating the quotient between 

the total emissions over the entire period of time and the sum of the population during 

the same period.  

- Then the historical responsibility per capita is calculated for each country (∆𝑝𝑡,𝑦𝑟) 

providing the difference between historical emissions per person and global historical 

emissions (𝑊𝐻𝐸𝑝𝑐𝑦𝑟) during the same time frame. 

- The total global emissions (𝑊𝐸𝑦𝑟) for the year being calculated is extracted from the 

mitigation curve of scenario RCP2.6. This value, together with the data from the projection 

of world population, is used to calculate emissions per person that would correspond to 

each year on a global level (𝑊𝐸𝑝𝑐𝑦𝑟). 



 
 

- Finally, the emissions that would correspond to each country for the year of calculation 

are determined (𝐸𝑝𝑡,𝑦𝑟), compensating for historical excesses or shortfalls of emissions 

per person, compared with the world average.  

 

At the end of the calculation, the resulting emissions per country are combined in order to 

determine the accumulations, otherwise known as "carbon budgets" (𝐶𝐵𝑝𝑡) , for each of the 

countries over the period 2011-2050 and 2011-2100. 

 
 

4.2.  Main results of the model 
 

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

possible future emissions for each of the country 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 accepted, developed 

and computerised. Thus, these cumulative emissions or "possible or available carbon 

budgets", in GtCO2, are those found in the box 4.5 below.   
 

Box 4.5.- Carbon budgets, in GtCO2, 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  
 

 
 



 
 

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 for climate justice per capita, MCJ, would entail. In box 4.6., 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.  
 

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 13.3% 

of global emissions in the historical period, whilst its share in 2010 rose up to 24.7%, 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 4.6 displays separated into "Other African", OA, "Other Latin American and 

Caribbean”, OLAC, and the "Rest of the World"). From this point onwards, we will name the 

first group the DOWN group, and the second, the UP group. 
 

Box 4.6.- 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: 4.6.A. And see them separated for details: 4.6.B. and 4.6.C.                                        



 
 

                    

Box 4.6.A. 



 

 

 

 

Box 4.6.B.  



 

 

 

Box  4.6.C.



 

In the elaboration of the model presented in section 4.2 of this chapter, it began by saying 

that its objective (based on criteria for climate justice per capita) was to make a distribution 

model that sought to equalize, globally, the number of CO2 emissions per person, and, in 

doing so, take the different historical responsibilities of each of the state parties into 

consideration. Thus, we should comment upon the extent to which, when calculating the 

"carbon budget" for the remainder of the century, the levels of historical responsibility count 

towards the suggested equal distribution per capita. In Box 4.7. the carbon budget that would 

entail an equal distribution per person without considering different historical responsibilities 

is displayed.  When we compare this distribution (Box 4.7.) with what of our model (the 

diagram at the bottom of Box 4.6. – Box 4.6.C. -), we see that the two diagrams are 

qualitatively similar, which is to say that the criterion of equal distribution per person is what 

particularly marks the model’s results. 
  

However, when comparing in detail, we can observe that the historical responsibility 

effectively modulates the first criterion. The detailed comparison allows us to identify a group 

of countries (formed of China, United States, EU-28, Russia, Japan, Iran, Korea Rep., Canada, 

Saudi Arabia, South Africa and Australia) whose carbon budgets decrease when their historical 

responsibility is considered. It should be noted that this group coincides exactly with what we 

previously named the DOWN group.   
 

On the other hand, the parties that we previously identified as the UP group (made up of India, 

Mexico, Indonesia, Brazil, the "Other African", OA, and "Other Latin American and Caribbean”, 

OLAC, countries, and the "Rest of the World", RW,) benefit from the fact that their historical 

responsibility is considered, and this is reflected in their carbon budgets.  
 

Box 4.7.- Illustration of the percentage of "carbon budget" that each country would have if 

their historical contributions are not taken into consideration (comparing this diagram with 

box 4.6 – or 4.6.C. - will reveal the weight of historical responsibility) 
 

 



 

Finally, it should also be remarked that in order to verify the functioning of the MCJ model, it 

has been proved that the historical responsibility per capita of each of these countries has 

been compensated effectively and that, therefore, the ∆𝑝𝑡,𝑦𝑟 parameter that quantifies the 

difference between historical emissions per person and historical global emissions per capita 

(see section 4.2 of this chapter) trends towards zero as we move into the year of calculation. 

In Box 4.8 the value of  ∆𝑝𝑡,2014  for the ‘TOP-15’ is presented, along with the groups of the 

‘Others’ category for the year 2014.  The accompanying graphic in the box shows the evolution 

of this parameter for the United States. The initial value of ∆𝑈𝑆𝐴,𝑦𝑟 is high, and progressively 

drops toward zero. This is because in order to compensate for their historical responsibility, 

throughout the early years of calculation and until 2027, they are assigned emissions per 

capita that are below the world average, which are taken into account when evaluating their 

historical responsibility per capita over the following years; for this reason ∆𝑈𝑆𝐴,𝑦𝑟< 0 

between 2027 and 2042.  After a few years of the historic responsibility factor per person 

being below the world average, the country is assigned emissions per person that are above 

the world average, and from 2043 onwards ∆𝑈𝑆𝐴,𝑦𝑟 returns to being greater than zero, etc. 

This is how this parameter progressively moves towards zero.  For all state parties we can see 

that, from 2070 onwards, ∆𝑝𝑡,𝑦𝑟< 0.05 tCO2. 

 

 

Box 4.8.- Evidence that the MCJ model effectively compensates for historical responsibility 

per capita 

 

 
 

 
 

 

 

 

 

 



 

At this stage in 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 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, which are physically meaningless and are 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 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 1000GtO2. 
 

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. 
 

Furthermore, in the following section of this document, we present a few other possible 

mitigation pathways, which we have also constructed for each of the state parties, on the 

basis of hypotheses that make them easier to apply when it comes to their practical 

implementation.   
 

 

 

 

  



 

4.4.    The practicalities of implementing the model’s results 

 

The “Model of Climate Justice per Capita", MCJ, explained and applied throughout the 

previous paragraphs, allows us to calculate, for each of the state parties until 2050 and until 

2100 (see table from Box 4.5.), the carbon budget available while still keeping the total global 

emissions within the requirements of RCP2.6. The model applies the criterion of climate 

justice per person from the very first year of calculations and, for this reason, as we have 

already commented, this carbon budget is greatly reduced for those countries where, 

historically, emissions per person have been well above the world average (see table of Box 

4.8.). 
  

When it comes to elaborating a proposal for how to implement the model’s results on a 

practical and realistic level, we have defined a period of time called the exchange period, that 

lasts from 2014 to 2059. For this period, we have developed realistic mitigation pathways that 

are easier to implement with the condition that the yearly total of emissions for all state 

parties equals the global emissions foreseen in RCP2.6 for the year in question. We can offer 

many arguments that endorse the need to introduce this exchange period as we have done; 

such as this example: it is just as unlikely for the United States to reduce its emissions by 70% 

from one year to the next, as it is for India to increase theirs by 70%, and therefore, although 

the model allocates these potential reductions and increases respectively, it is not feasible for 

such outcomes to occur in practice.  As long as this exchange is quantified in order to be 

compensated for in one way or another, we can assume that it is a realistic implementation 

of the model of climate justice per capita, MCJ. 
 

Thus, a more realistic and implementable mitigation pathway is proposed for each country. 

The difference of emissions between this realistic pathway and the corresponding emissions 

budget can be and it is calculated.  Any difference can be compensated for by climate 

cooperation in developing countries, which, for example, will progressively facilitate energy 

transition towards a sustainable model and not based on the burning of fossil fuels.  
 

These pathways are developed using different criteria for countries that we have named the 

UP group, which, from now until 2025, would still be in a position to increase their CO2 

emissions; and for the DOWN group, formed by countries that should immediately implement 

policies in order to reduce their emissions.  
 

Box 4.9.- DOWN and UP groups; emissions peak year  
 

 
 

 



 

Within the group of DOWN countries we have treated China, Iran and Saudi Arabia differently 

in order to slightly delay, until 2020, the moment in which these countries should begin to 

reduce their emissions. Although China and Iran are in the DOWN group, they are developing 

countries that have economies of recent growth, and consequently display emissions levels 

that have increased significantly over the last few years. For this reason, it would be very 

difficult to change this slope of growth from one year to another, and essentially would be 

politically unacceptable for these countries, which still have a GDP per personxxiii that is far 

below that of other countries in this group. With regard to Saudi Arabia, even though its GDP 

per capita is comparable to that of the EU-28, its economy is also one of recent growth, and 

furthermore its energy source is based entirely on fossil fuelsxxiv, so the delay until 2020 is 

regarded as a necessity in order for the country to prepare its energy transition.  
 

The figure in Box 4.10 shows, still in accordance with the framework of global mitigation 

scenario RCP2.6, the trajectories of emission reductions of the two groups of countries: UP 

and DOWN. We can observe that, whilst the DOWN group should begin to reduce their 

emissions immediately, the UP group can continue to increase them, postponing their 

emissions peak to 2025. When developing these two curves, as mentioned previously, an 

exchange of emissions between the countries of the UP group and the countries of the DOWN 

group has been considered for the exchange period (between 2014 and 2059) with the 

condition that yearly total global emissions continue being those presented in RCP2.6. In Box 

4.14, at the end of this section, the figures for these exchanges are presented.  
 

 

Box 4.10.- Mitigation trajectories for the whole World, RCP2.6 of the AR5 (black dots),   for the 

DOWN group of countries, which should reduce emissions imminently (red triangles), and for the UP 

group of countries, which may increase their emissions until 2025 (blue squares). 
 

 
 

 

 



 

4.4.1. Mitigation pathways of DOWN country parties; EU-28 and China as examples cases 

 

Once the mitigation pathways of the DOWN and UP groups are established, and beginning 

with the former, mitigation pathways are developed for each of the individual countries, 

based on the criteria that have just been outlined. In Box 4.11 the pathways for two 

"representatives" of the DOWN group are shown: the EU-28 and China. For parties such as the 

EU-28, with stabilised historical emissions (in black), or rather, emissions that are reducing 

progressively, an exponential decrease has been calculated until 2059, when the curve of the 

mitigation pathway connects with the model’s results for that year.  To develop China’s curve, 

firstly we calculated the average slope of growth over the last 10 years (from 2004 to 2013); 

for the years going from 2014 to 2024, we drew a parabola which starts with this average 

slope and peaks at 2020 as the figure shows. For the following years, we calculated the 

variation rate of emissions between 2024 and the emissions given to us by the model for 2059, 

and an exponential decline has been plotted for these years.   
 

 

Box 4.11.- Mitigation pathways for two "representatives" of the DOWN group: the EU-28 

and China. 
  

       
 

 

 

4.4.2. Mitigation paths of country parties of the UP group; India and ’Others’ as examples 

cases 

 

On the left side of Box 4.12. India’s mitigation pathway is displayed, as a "representative" of 

one of the countries of the UP group.  For the countries of this group, the historical growth 

trend has been continued up until 2020. From 2020, the procedure is identical to the above 

explanation for China: between 2020 and 2030, a parabolic peak has been plotted, reaching 

the maximum level in 2025, with an exponential decline calculated between 2030 and 2059.  
 

 

 

 



 

Box 4.12.- Mitigation pathway for India as a "representative" of the UP group 
  

     
 

 

At first, when the mitigation pathways were plotted, the large group of ‘Others’ were treated 

as a single group, where the quantities of emissions exchanges that were produced 

throughout the process of establishing the mitigation pathways of each party were added, or 

rather deducted. The graph that was consequently obtained for this large group is also 

displayed in Box 4.12, and presents its peak emissions in 2030.   
 

 

4.4.3. Mitigation pathways of OA countries (Other African), and OLAC countries (Other Latin 

American and Caribbean) 

 

The mitigation pathways of Other African countries (OA), and Other Latin American and 

Caribbean countries (OLAC), have been elaborated on the basis of the previous graphic of the 

"Others" (figure on the right side of Box 4.12) and are displayed in the box 4.13. 
 

Box 4.13.- Mitigation pathways of OA countries (Other African), and OLAC countries (Other 

Latin American and Caribbean) 
 

 
 



 

The peak of emissions of the “Other African”, OA countries has been postponed to 2040. This 

delay is justified considering the serious situation of current development in the majority of 

countries that make up this large group. With regard to "Other Latin American and Caribbean”, 

OLAC countries, the peak of emissions is in 2025, following the same criteria that had been 

adopted by the countries of the UP Group and which has been discussed above.   
 

 

4.4.4. Final considerations on mitigation pathways with PECB (Pathways considering 

Exchange of Carbon Budget) 

 

Ultimately, the mitigation pathways explained up to this point, through various characteristic 

examples, respond to what we have named: PECB (Pathways considering Exchange of Carbon 

Budget), forming part of what we have called the exchange period. 
 

In annex 3: “PECB (Pathways considering Exchange of Carbon Budget)” we can find the 

mitigation pathways and significant tables of data for each state party within the groups 

considered in this document.   
 

With regard to this overall section of our work, we need to comment on one aspect that refers 

to the values of the emissions that have been assigned to each of the parties at the end of the 

calculation period. It is worth remembering that in global mitigation scenario RCP 2.6, global 

emissions from 2072 become negative, and therefore emissions per capita are also negative. 

At this point, our model has already compensated for historical responsibilities (∆𝑝𝑡,𝑦𝑟~0)and, 

as a result, emissions per capita are the same for all of the planet’s inhabitants, thus allocating 

global emissions for each state party based on its population. Therefore, and as can be seen 

in the graphs of Boxes 4.11., 4.12. and 4.13., from 2072, those state parties with larger 

populations are those who are presented with more negative levels of emissions.  
 

In the table found in Box 4.14. the cumulative emissions or "carbon budgets" of each of the 

parties are compared after developing these PECB’s. They are also compared with the "carbon 

budget" resulting from the original model of climate justice per capita, MCJ, and the difference 

is calculated.  In green have been marked the carbon dioxide emissions that should be yielded 

by India, Mexico, Indonesia, Brazil and the OA and OLAC groups of countries, in a framework 

of climate cooperation, in order to make these realistic pathways possible. 
  

In the lower section of Box 4.14, we can see the percentage distribution of the carbon budget 

for each state party. At the right side, that obtained by calculating the cumulative emissions 

of the mitigation pathways, and at the left side, that obtained from the model of climate 

justice per capita.  By comparing the two, we can conclude that these emissions exchanges do 

not blur, qualitatively speaking, the distribution of emissions that the model provides.  

Furthermore, they allow us to establish realistic mitigation pathways, which are physically 

implementable by the state parties, which in turn are compatible with the objective of 

reducing global CO2 emissions as laid out in RCP2.6. This is an objective that, despite being 

ambitious, is proven to not be impossible. It is worth remembering that RCP2.6 is the only 

scenario of the IPCC’s AR5 in which there is a likelihood of limiting the increase of global 



 

warming, caused by CO2 of anthropogenic sources, to below 2°C, in comparison to the 

average temperature of the period between 1861-1880. 

  
 

Box 4.14.- Comparison of the carbon budgets resulting from the MCJ model and the carbon 

budgets corresponding to PECBs (Pathways considering Exchange of Carbon Budget)  

 

 
 

      
 

See the two diagrams in detail at the next page: Box 4.14.B! 

 

 



 

Box 4.14.B. 

 

   
 

 

 

 

 

 

 

  



 

Finally, we need only comment on a couple of aspects related to the percentages of emissions 

reductions with respect to emissions of 2010, as shown in Box 4.15. In general, for all 

countries, regardless of whether they are classified in the UP group or the DOWN group, these 

reductions are very important. We must not forget that this is not as a consequence of the 

MCJ model and/or the mitigation pathways laid out in this section, but due to the fact that the 

global emissions reduction scenario that we have adopted from the start,  RCP2.6 from the 

IPCC’s AR5, is a scenario that is already highly ambitious. And let us not forget, once again, 

that this is the only scenario through which there is a probability of limiting 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.  
 

Box 4.16. Percentages of emissions reductions over time, with respect to the year 2010, 

corresponding to the MCJ model with PECB mitigation pathways (Pathways considering 

Exchange of Carbon Budget) 

 

 
 

 

As has been explained, the countries forming part of the UP group could still increase their 

emissions between the first years of the calculation and 2025.  This is the same case for China, 

Iran and Saudi Arabia, where, as shown previously, the peak is reached in 2020.  However, 

once these countries come to their respective emissions peaks, they must also make a very 

important effort to reduce emissions.  Nevertheless, they have the advantage that, by 

temporarily postponing these peaks, the reductions will go ahead within an advanced 

technological context, which will probably facilitate this process, at least far more so than if 

they were to begin immediately.  
 



 

4.5.    Summary of the work carried out  
 

From the design, creation, development and calculation of the model of "climate justice per 

capita", MCJ, the main result has been a quantified proposal, based on the criteria discussed 

for climate justice per capita, carbon budgets distribution for the 15 countries, which, in 2010  

contributed most to global CO2 emissions and for the collection of "Others": "Other African 

countries (OA)", “Other Latin American and Caribbean countries, OLAC”, and “Rest of the 

World (RW)”. The calculation model has allowed us to determine, between the different 

countries and aggregated groups of countries considered, how to distribute 1121GtCO2, 

which, based on the global mitigation scenario of RCP 2.6, of the IPCC’s AR5, could still be 

emitted between now and 2100.  
 

When comparing the carbon budgets for the next 40 years, as determined by this MCJ model, 

with the historic distribution between the different countries over the past 40 years, very 

significant changes are made apparent, because in the past, the emissions per capita of each 

country have varied considerably, both above and below the world average.  As a result, there 

are countries that, in accordance with the criteria of climate justice per capita, must confront 

highly significant emissions reductions, while there are others that could increase theirs, even 

above their own realistic possibilities.  
 

Because of this, and as a complement to the model, we have also plotted "more realistic and 

physically implementable" mitigation pathways, which we have called PECB (Pathways 

considering Exchange of Carbon Budget), for each of the countries studied.  This collection of 

pathways has been developed establishing a temporary period, from now until 2059, during 

which carbon budget exchanges can take place between state parties, contributing to a 

direction of plausible and desirable climate cooperation5.  
 

 

 

 

 

 

 

                                                           
5 In the way that they have been presented in this work, these dynamics that we have named “climate 

cooperation” should not be understood as potential concrete executions of mechanisms of the recognised 
"Carbon Market", designed and developed historically in a context of facilitating the implementation of the 1st 
period of commitments (2008-2012) of the Kyoto Protocol. See the reference: 
http://unfccc.int/kyoto_protocol/mechanisms/items/1673.php. We understand that the climate cooperation’s 
that we have laid out our options for a much wider structure, with far more solidarity from a perspective of 
primarily global benefits.  
It is not within the work’s objectives to offer a thorough assessment of the background of the previous statement. 
We cannot deny that "Joint Implementation, JI” and “Clean Development Mechanisms, CDM” could both be 
methodologies used to implement what we have called “climate cooperation”. However, we do not wish to offer 
these suggestions as we have many reservations, in particular, regarding the real world benefits that the specific 
applications of these mechanisms have produced so far.      

http://unfccc.int/kyoto_protocol/mechanisms/items/1673.php


 

Chapter 5. A compendium of assumptions and main conclusions  
 

To finish (but without forgetting the annexes that, in fact, are as important, if not more-so, as 

the body of the document) we would like to try to summarise, briefly but with a certain level 

of detail, what this proposal consists of; this piece of work, which we have finished one month 

prior to the beginning of the first reunion of real negotiation, the ‘ADP Negotiating Text’xxv, on 

June 1, 2015 in Bonn, as part of the build-up to Paris 2015. 

............... 
 

We said (repeating phrases or parts of them – which are in quotation marks and italics, 

because now we must not rewrite our work) in Chapter 1: Introduction to the proposal and/or 

the reasons behind it: 
 

“[...] A widely shared opinion is that the major obstacle in international negotiations on climate 
change is, and always has been, reaching an agreement on how much each state party of the 
UNFCCC should contribute to the immense efforts (which are both essential and imminent) to 
reduce GHG emissions, particularly CO2. 
 

On the build-up to Paris 2015, it is very important that proposals are offered from all positions 
and perspectives, which can facilitate the international community to finally find "a consensus 
based on communal and quantifiable criteria" that will make it possible to reach an agreement 
that really could be deemed “historic”. 
 

In coherence with the analysis carried out in this first chapter of our work, we wanted put 
forward a proposal that, developed around strong and clear criteria, could offer results within 
this framework, and which would be able to help the international community to achieve a 
much-needed positive final agreement at Paris 2015, which is possible, albeit difficult.[...]” 
 

............... 
 

In Chapter 2: The general scientific foundations on which our proposal is based, we considered 
that both scientifically (IPCC) and politically ("Cancun Agreements"), everybody accepts that:  
 

“The average temperature of the Earth’s surface must not rise by more than 2°C, compared 
with the temperature of the pre-industrial era”  
 

but that: 
 

“In order to achieve the objective/assumption of not exceeding a 2°C rise in surface 
temperature [...], from all the RCP’s (Representative Concentration Path ways) considered, only 
one of them have a “likely” probability to achieve the objective: the RCP2.6 of IPCC’s AR5” 
 

and 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 RCP2.6 (Table TS. 1 from Box A. 1.8.): 
 



 

Box 5.2.36.- Key data of the scientific basis of our proposal  
 

 
 

 

And we also pointed out that: 
 

“[...] it must be noted that, unlike what we have seen in previous assessment reports of the 
IPCC - especially in AR4 -, across all of the developments and results relating to RCP mitigation 
scenarios, AR5 features no proposals for the distribution of possible emissions mitigation 
efforts that must be made between the state parties of the convention in order to implement 
these scenarios. In particular, this is also obviously in the case for RCP2.6. 
 

For this reason, what we have proposed is, also primarily, to create this quantified distribution 
proposal between the different state parties of the UNFCCC, for the global objective of 
emissions mitigation corresponding to scenario RCP2.6 of the IPCC’s AR5.[...]” 
 

in the clear understanding that: 
 

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

the surface 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. 

[...]” 

 

............... 
 

In Chapter 3: The general policies on which our proposal is based, we finished with a 

summary/Box, which is the following:  

 

 

 

 

 

 

 

                                                           
6 Within this final chapter (5), and where we have repeated one of the boxes within the body of the 
text, we have maintained the numbering system used in the body’s document, only preceded by the 
number 5 to indicate that we are in the final chapter.  
 



 

Box 5.3.6.- Summary of the general political bases of our proposal 
 

On the one hand, this summary is the synthetic collection of criteria discussed in the previous 

sections of this chapter; then, we evolve towards a proposal that, politically speaking, complies 

with these requirements: 
 

- It is applicable to all parties 
- It comes under the basis of equity 
- It is in accordance with the CBDR-RC principle; and, therefore, takes into account both the 

different historical responsibilities and the different national circumstances in a 
cooperative manner 

- It contributes to eradicating poverty in the world within a framework of sustainable human 
development, which integrates its social, environmental (including, within this context, the 
decarbonisation of humankind on the planet) and economic dimensions 

 

On the other hand, this summary can be put forward by saying, in our words, that: social and 

economic development and the eradication of poverty are the first priorities in the developing 

countries. Therefore, their arrival at the peak of emissions and the start of decarbonisation - 

integrally planned and drawn in RCP 2.6 - should take place later than in the developed 

countries. This would make possible a joint management of global equitable access - in 

accordance with the CBDR-RC principle - to sustainable development and to the total 

decarbonisation of the entire planet, collaboratively taking into account both the different 

historical responsibilities and the different national circumstances. 

 

............... 
 

Then in the Chapter 4: Our mathematical model to calculate the quantified carbon budgets 

(and, consequently, the quantified emission reductions) that should satisfy every state party, 

from now until 2050 and 2100, in keeping with the foundations and premises of the previous 

chapters, we said, obviously among many other things that should be read, that: 
 

[...] just by way of introduction, we could summarise them by saying that our proposal aims to 
treat all inhabitants of the planet equally, taking into account the different historical 
responsibilities of each one of the country parties, insofar as emissions are concerned. 
 

Thus, when it comes to building a fair model of future distribution of carbon budgets, it is not 

enough to establish a model that shares this distribution equally among all people. Instead, 

the model must take into account that this distribution has varied hugely over history, and 

continues to vary considerably from an equal distribution per person.   We must therefore 

incorporate compensation criteria considering the historical deviations from the global 

average [...]. 
 

Both in the body of the document and in more mathematical detail in annex 2, we explain the 

methodology used for the calculations and, specifically, the “Model of Climate Justice per 

Capita, MCJ”, whose main results are then presented and analysed:  
 



 

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

possible future emissions for each of the state parties (each of the fifteen countries of the “TOP-

15” on the one hand and the three groups of "Others" on the other -including OA:  ‘Other 

African” and OLAC:  “Other Latin American and Caribbean” countries), if we attend to the 

criterion of climate justice per capita that has been accepted, developed and computerised. 

Thus, these cumulative emissions or "possible or available carbon budgets", in GtCO2, are 

those found in the box 4.5 below:   
 

Box 5.4.5.- Carbon budgets, in GtCO2, 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  
  

 
 

 

Box 5.4.6.- 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 below. But see mainly the detailed corresponding boxes 4.6. in section 4.2. of this document! 



 
 

Box 5.4.6. 



 

In the extended and fully elaborated development of Chapter 4, and based on the results of 
our work that we have just summarised, we present a first set of possible mitigation pathways, 
which we have also constructed for each of the state parties, on the basis of hypotheses that 
make them easier to apply when it comes to their practical implementation.  In any case, they 
are compatible with the total global emissions within the requirements of RCP2.6 and with 
the carbon budget that our MCJ model has assigned. All this has also produced another 
principle result, which is the work collected in annex 3: “PECB: Pathways considering the 
Exchange of Carbon Budget”. 
  
So, at the end of this compendium we have included a sample of the results for India, one of 

the 20 parties that has been worked on: 

 
Box 5.A.3.7.- India: CO2 emissions pathway between 1990 and 2100 according to MCJ-
RCP2.6/PECB. Table of historical data, MCJ results and MCJ-RCP2.6/PECB results  
 

 
 

 WORLD INDIA % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 33.1 3.6 

Cumulative emissions per capita (tCO2 per capita) 4.3 0.9  

2010 emissions (MtCO2) 33615.4 2008.8 6.0 

2010 emissions per capita (tCO2 per capita) 4.9 1.7  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 195.4 18.2 

Carbon budget per capita (tCO2 per capita) 3.2 3.3  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 204.4 18.2 

Carbon budget per capita (tCO2 per capita) 1.3 1.5  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 125.8 11.7 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 145.0  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 99.4  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -28.7  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 130.2 11.6 



 

Without forgetting the annexes that, in fact, are as important, if not more-so, as the body of 

the document, we have tried to synthesize, briefly but with a certain level of detail, what this 

proposal consists of; this piece of work, which we finished one month prior to the beginning 

of the first meeting reunion of real negotiation, the ‘ADP Negotiating Text’xxv, on June 1st, 2015 

in Bonn, as part of the build-up to Paris 2015. 
 

We would be more than satisfied if we could modestly contribute to keep the sculpture as 

what it is, a sculpture! 

 
This sculpture by Issac Cordal in Berlin is called "Politicians discussing global warming” 

  



 

Annex 1.  The RCPs in the IPCC’s AR5 

 
 

Repeating the same text from the body of this document in section 2.3. (with the same title 
as this annex):  
 

“Across three volumes - corresponding with the three main Working Groups of the IPCC7 - the 
AR5 (and obviously the synthesis at the end of 2014) has a key common theme running through 
it: RCPs, or Representative Concentration Pathways, a new collection of hypothetical outcomes 
used by, and with, the latest and most modern simulations regarding climate change topics.  
 

We decided that the best way to present them would be across multiple textual citations, 
ordered according to their use within this document, from different volumes and types of 
reports from the IPCC’s AR5.  The quotes are annexed to this document; specifically in Annex 
1: The RCPs in the IPCC’s AR58.”  
 

below, we present these quotes in the following boxes of this own annex 1:  
 
 

Box A.1.1.- IPCC-WGI-AR5-SPM; p.19 
 
Projections of changes in the climate system are made using a hierarchy of climate models ranging 
from simple climate models, to models of intermediate complexity, to comprehensive climate models, 
and Earth System Models. These models simulate changes based on a set of scenarios of anthropogenic 
forcings. A new set of scenarios, the Representative Concentration Pathways (RCPs), was used for the 
new climate model simulations carried out under the framework of the Coupled Model Intercomparison 
Project Phase 5 (CMIP5) of the World Climate Research Programme. In all RCPs, atmospheric CO2 
concentrations are higher in 2100 relative to present day as a result of a further increase of cumulative 
emissions of CO2 to the atmosphere during the 21st century. 

 
 

Box A.1.2.- IPCC-WGI-AR5-TS; pp.79-80 
                                                                                                                                                                                     
Box TS.6 | The New Representative Concentration Pathways, RCPs, Scenarios and Coupled Model 
Intercomparison Project Phase 5, CMIP5, Models 
                                                                                                                                                                                                                                                                                                  
Future anthropogenic emissions of GHGs, aerosol particles and other forcing agents such as land use 
change are dependent on socio-economic factors, and may be affected by global geopolitical 
agreements to control those emissions to achieve mitigation. AR4 made extensive use of the SRES 
(Special Report on Emissions Scenarios) scenarios that do not include additional climate initiatives, 
which means that no scenarios were available that explicitly assume implementation of the UNFCCC or 
the emissions targets of the Kyoto Protocol. However, GHG emissions are directly affected by non-
climate change policies designed for a wide range of other purposes.  

                                                           
7 IPCC-WGI-AR5: The Physical Science Basis; IPCC-WGII-AR5: Impacts, Adaptation and Vulnerability; IPCC-WGIII-

AR5: Mitigation of Climate Change; IPCC-SYR-AR5: Synthesis Report.  Normally all volumes include a SPM 
(Summary for Policymakers), a TS (Technical Summary) and a FR (Full Report). 
8 Only with the intention of facilitating its reading, the shaded sections within the different boxes of this annex 

make reference to, in most cases, quotes that are specifically indicated for scenario RCP2.6.  
We must also say that, in this context, the structure of IPCC working groups means that, at times, some 
interpretations can be found that do not quite match those of the boxes collected here.  



 

The SRES scenarios were developed using a sequential approach, that is, socioeconomic factors fed into 
emissions scenarios, which were then used in simple climate models to determine concentrations of 
GHGs, and other agents required to drive the more complex AOGCMs (Atmosphere–Ocean General 
Circulation Models) or ESMs (Earth System Models). In this report, outcomes of climate simulations 
that use new scenarios (some of which include implied policy actions to achieve mitigation) referred to 
as RCPs are assessed. These RCPs represent a larger set of mitigation scenarios and were selected to 
have different targets in terms of radiative forcing at 2100 (about 2.6, 4.5, 6.0 and 8.5 W m–2). The 
scenarios should be considered plausible and illustrative, and do not have probabilities attached to 
them.  
  
The RCPs were developed using Integrated Assessment Models (IAMs) that typically include economic, 
demographic, energy, and simple climate components. The emission scenarios they produce are then 
run through a simple model to produce time series of GHG concentrations that can be run in AOGCMs. 
The emission time series from the RCPs can then be used directly in ESMs that include interactive 
biogeochemistry (at least a land and ocean carbon cycle).    
 
The CMIP5 multi-model experiment (coordinated through the World Climate Research Programme) 
presents an unprecedented level of information on which to base assessments of climate variability and 
change. CMIP5 includes new ESMs in addition to AOGCMs, new model experiments and more 
diagnostic output. [...] Considering CO2, both ‘concentrations-driven’ projections  and  ‘emissions-
driven’ projections are assessed from CMIP5. These allow quantification of the physical response 
uncertainties as well as climate–carbon cycle interactions.  

 
 

Box A.1.3.- IPCC-WGI-AR5-TS; p.949 
 

 
 
Figure TS.19 | Compatible fossil fuel emissions simulated by the CMIP5 models for the four RCP 
scenarios. Time series of annual emission (PgC yr–1). Dashed lines represent the historical estimates 
and RCP emissions calculated by the Integrated Assessment Models (IAMs) used to define the RCP 
scenarios, solid lines and plumes show results from CMIP5 Earth System Models (ESMs, model mean, 
with one standard deviation shaded).  

                                                           
9 PgC = GtC; 1 GtC = 3.667 GtCO2 



 

Box A.1.4. IPCC-WGI-AR5-SPM; pp.26-27 
 
Based on Earth System Models, there is high confidence that the feedback between climate and the 

carbon cycle is positive in the 21st century; that is, climate change will partially offset increases in land 

and ocean carbon sinks caused by rising atmospheric CO2. As a result more of the emitted 

anthropogenic CO2 will remain in the atmosphere. A positive feedback between climate and the carbon 

cycle on century to millennial time scales is supported by paleoclimate observations and modelling.  

 

Cumulative CO2 emissions for the 2012 to 2100 period compatible with the RCP atmospheric CO2 

concentrations, as derived from 15 Earth System Models, range from 140 to 410 GtC for RCP2.6, 595 

to 1005 GtC  for RCP4.5, 840 to 1250 GtC for RCP6.0, and 1415 to 1910 GtC for RCP8.5 (see Table 

SPM.3).  

 

 

Limiting the warming caused by anthropogenic CO2 emissions alone with a probability of >33%, >50%, 

and >66% to less than 2°C since the period 1861–1880, will require cumulative CO2 emissions from all 

anthropogenic sources to stay between 0 and about 1570 GtC (5760 GtCO2), 0 and about 1210 GtC 

(4440 GtCO2), and 0 and about 1000 GtC (3670 GtCO2) since that period, respectively. These upper 

amounts are reduced to about 900 GtC (3300 GtCO2), 820 GtC (3010 GtCO2), and 790 GtC (2900 

GtCO2), respectively, when accounting for non-CO2 forcings as in RCP2.6. An amount of 515 [445 to 

585] GtC (1890 [1630 to 2150] GtCO2), was already emitted by 2011. 

 
 

Box A.1.5.- IPCC-WGI-AR5-SPM; p.29 
 
Box SPM.1: Representative Concentration Pathways (RCPs) 
 
For the AR5 of IPCC, the scientific community has defined a set of four new scenarios, denoted 
Representative Concentration Pathways (RCPs). They are identified by their approximate total radiative 
forcing in year 2100 relative to 1750: 2.6 W m-2 for RCP2.6, 4.5 W m-2 for RCP4.5, 6.0 W m-2 for 
RCP6.0, and 8.5 W m-2 for RCP8.5. […]. These four RCPs include one mitigation scenario leading to a 
very low forcing level (RCP2.6), two stabilization scenarios (RCP4.5 and RCP6), and one scenario with 
very high greenhouse gas emissions (RCP8.5). The RCPs can thus represent a range of 21st century 
climate policies, as compared with the no-climate policy of the SRES used in the AR3 and AR4. For 
RCP6.0 and RCP8.5, radiative forcing does not peak by year 2100; for RCP2.6 it peaks and declines; and 
for RCP4.5 it stabilizes by 2100. Each RCP provides spatially resolved data sets of land use change and 
sector-based emissions of air pollutants, and it specifies annual greenhouse gas concentrations and 
anthropogenic emissions up to 2100.  

 
 

 



 

Most of the CMIP5 and Earth System Model simulations were performed with prescribed CO2 
concentrations reaching 421 ppm (RCP2.6), 538 ppm (RCP4.5), 670 ppm (RCP6.0), and 936 ppm (RCP 
8.5) by the year 2100. Including also the prescribed concentrations of CH4 and N2O,  the combined 
CO2-equivalent concentrations are 475 ppm (RCP2.6), 630 ppm (RCP4.5), 800 ppm (RCP6.0), and 1313 
ppm (RCP8.5).  

 
 

Box A.1.6.- IPCC-WGIII-AR5-TS; p.48  
 
Box TS.6 | The use of scenarios in this report 
 
Scenarios of how the future might evolve capture key factors of human development that influence 
GHG emissions and our ability to respond to climate change. Scenarios cover a range of plausible 
futures, because human development is determined by a myriad of factors including human decision 
making. Scenarios can be used to integrate knowledge about the drivers of GHG emissions, mitigation 
options, climate change, and climate impacts.  
One important element of scenarios is the projection of the level of human interference with the climate 
system. To this end, a set of four ‘representative concentration pathways’ (RCPs) has been developed. 
These RCPs reach radiative forcing levels of 2.6, 4.5, 6.0, and 8.5 Watts per square meter (W / m2) 
(corresponding to concentrations of 450, 650, 850, and 1370 ppm CO2eq), respectively, in 2100, 
covering the range of anthropogenic climate forcing in the 21st century as reported in the literature. 
The four RCPs are the basis of a new set of climate change projections that have been assessed by WGI 
AR5. […]. 
 
Scenarios of how the future develops without additional and explicit efforts to mitigate climate change 
(‘baseline scenarios’) and with the introduction of efforts to limit GHG emissions (‘mitigation 
scenarios’), respectively, generally include socio-economic projections in addition to emission, 
concentration, and climate information. WGIII AR5 has assessed the full breadth of baseline and 
mitigation scenarios in the literature. To this end, it has collected a database of more than 1200 
published mitigation and baseline scenarios. In most cases, the underlying socio-economic projections 
reflect the modelling teams’ individual choices about how to conceptualize the future in the absence of 
climate policy. The baseline scenarios show a wide range of assumptions about economic growth 
(ranging from threefold to more than eightfold growth in per capita income by 2100), demand for 
energy (ranging from a 40 % to more than 80 % decline in energy intensity by 2100) and other factors, 
in particular the carbon intensity of energy. […]. Assumptions about population are an exception: the 
vast majority of scenarios focus on the low to medium population range of nine to 10 billion people by 
2100. […]. 
 
[…]. The climate change projections of WGI based on RCPs, and the mitigation scenarios assessed by 
WGIII AR5 can be related to each other through the climate outcomes they imply. 

 
 

Box A.1.7.- IPCC-WGIII-AR5-TS; pp.51-53 
 
TS.3.1.2 Short and long-term requirements of mitigation pathways 
 
Mitigation scenarios point to a range of technological and behavioral measures that could allow the 
world’s societies to follow GHG emissions pathways consistent with a range of different levels of 
mitigation (high confidence). As part of this assessment, about 900 mitigation and 300 baseline 
scenarios have been collected from integrated modelling research groups around the world […].  

 
 



 

The mitigation scenarios span atmospheric concentration levels in 2100 from 430 ppm CO2eq to above 
720 ppm CO2eq, which is roughly comparable to the 2100 forcing levels between the RCP2.6 and 
RCP6.0 scenarios (Figure TS.8). Scenarios have been constructed to reach mitigation goals under very 
different assumptions about energy demands, international cooperation, technologies, the 
contributions of CO2 and other forcing agents to atmospheric CO2eq concentrations, and the degree 
to which concentrations temporarily exceed the long-term goal [...]. […]. 
 
Limiting atmospheric peak concentrations over the course of the century — not only reaching long-
term concentration levels — is critical for limiting transient temperature change (high confidence). 
Scenarios reaching concentration levels of about 500 ppm CO2eq by 2100 are more likely than not to 
limit temperature change to less than 2 °C relative to pre-industrial levels […]. The majority of scenarios 
reaching long-term concentrations of about 450 ppm CO2eq in 2100 are likely to keep temperature 
change below 2 °C over the course of the century relative to pre-industrial levels (Table TS.1). […].  
 
Reaching atmospheric concentration levels of about 450 to about 500 ppm CO2eq by 2100 will 
require substantial cuts in anthropogenic GHG emissions by mid-century (high confidence). Scenarios 
reaching about 450 ppm CO2eq by 2100 are associated with GHG emissions reductions of about 40 % 
to 70 % by 2050 compared to 2010 and emissions levels near zero GtCO2eq or below in 2100. […]. 

 

 

Box A.1.8.- IPCC-WGIII-AR5-TS; p.54 
 

 
 

 

 

 

 

 

 

 

 

 

 

 



 

Box A.1.9.- 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.  

 
 

Box A.1.10.- IPCC-WGIII-AR5-FR; Chapter 6; p.432 
 

 
 
Figure 6.7 | Emissions pathways for total CO2 and Kyoto gases for the various categories defined in 
Table 6.2. The bands indicate the 10th to 90th percentile of the scenarios included in the database. The 
grey bars to the right panel indicate the 10th to 90th percentile for baseline scenarios. 

 
 
 
 
 



 

Box A.1.11.- IPCC-WGIII-AR5-FR; Chapter 6; p.430 
 
Table 6.2 | Definition of CO2eq concentration categories used in this assessment, the mapping used to 
allocate scenarios based on different metrics to those categories, and the number of scenarios that 
extend through 2100 in each category. [Note: This table shows the mapping of scenarios to the 
categories; Table 6.3. shows the resulting characteristics of the categories using this mapping. The table 
only covers the scenarios with information for the full 21st century. 
 

 
 

 
 

Box A.1.12.- IPCC-WGI-AR5-SPM; pp.8-9 
 
SPM 2.1 Key drivers of future climate  
 
[…]. Projections of greenhouse gas emissions vary over a wide range, depending on both socio-
economic development and climate policy.  
Anthropogenic GHG emissions are mainly driven by population size, economic activity, lifestyle, energy 
use, land use patterns, technology and climate policy. The Representative Concentration Pathways 
(RCPs), which are used for making projections based on these factors, describe four different 21st 
century pathways of GHG emissions and atmospheric concentrations, air pollutant emissions and land 
use. The RCPs include a stringent mitigation scenario (RCP2.6), two intermediate scenarios (RCP4.5 and 
RCP6.0) and one scenario with very high GHG emissions (RCP8.5). Scenarios without additional efforts 
to constrain emissions (’baseline scenarios’) lead to pathways ranging between RCP6.0 and RCP8.5 
(Figure SPM.5a). RCP2.6 is representative of a scenario that aims to keep global warming likely below 
2°C above pre-industrial temperatures. The RCPs are consistent with the wide range of scenarios in the 
literature as assessed by WGIII. 
 
Multiple lines of evidence indicate a strong, consistent, almost linear relationship between cumulative 
CO2 emissions and projected global temperature change to the year 2100 in both the RCPs and the 
wider set of mitigation scenarios analysed in WGIII. Any given level of warming is associated with a 
range of cumulative CO2 emissions, and therefore, e.g., higher emissions in earlier decades imply lower 
emissions later. 
Multi-model results show that limiting total human-induced warming to less than 2°C relative to the 
period 1861–1880 with a probability of >66% would require cumulative CO2 emissions from all 
anthropogenic sources since 1870 to remain below about 2900 GtCO2 (with a range of 2550 to 3150 
GtCO2 depending on non-CO2 drivers). About 1900 GtCO28 had already been emitted by 2011. 

 



 

Box A.1.13.- IPCC-WGI-AR5-SPM; p.9 
 

 
 
Figure SPM.5 | (a) Emissions of carbon dioxide (CO2) alone in the Representative Concentration 
Pathways (RCPs) (lines) and the associated scenario categories used in WGIII (coloured areas show 5 to 
95% range). The WGIII scenario categories summarize the wide range of emission scenarios published 
in the scientific literature and are defined on the basis of CO2-eq concentration levels (in ppm) in 2100.  

  



 

Annex 2.  The mathematical model of climate justice per capita, MCJ, in detail 
 

 

This model has been produced with the aim to determine the total quantity of emissions, or 

"carbon budget", which would be available to a number of countries from now until 2050 and 

2100, distributing these emissions according to the criteria of climate justice per capita laid 

out in section 4.2. These countries (or groups of countries) will hereafter be referred to as the 

“parties”, pt. We will use npt to refer to the total number of "parties" considered; up to the 

present day, npt = 18. These "parties" are, on the one hand, the “TOP-15”: China, United 

States, EU-28, India, Russia, Japan, Iran, Republic of Korea, Canada, Saudi Arabia, South Africa, 

Mexico, Indonesia, Brazil and Australia; and, on the other hand, the collection of “Others”: 

“Other African countries”, “Other Latin American and Caribbean countries”, and "Rest of the 

World". The sum of all "parties" constitute the whole world.  

 

The mathematical model begins by determining the emissions, 𝐸𝑝𝑡,𝑦𝑟, of each of the parties 

in each of the years being calculated, yr. These emissions are determined from the global 

emissions for every year, 𝑊𝐸𝑦𝑟, which are given by scenario RCP2.6. Of course, 𝑊𝐸𝑦𝑟 =

∑ 𝐸𝑖,𝑦𝑟.𝑛𝑝𝑡
𝑖=1   As we have data until 2013, our calculations begin in 2014 and extend to 2100 

(thus, yr = 2014, 2015, ..., 2100 ). 

 

When assigning emissions to each of the “parties” across the years being calculated, the model 

that we are presenting considers the historical responsibility for each of them per capita, 

∆𝑝𝑡,𝑦𝑟 . For each “party” and year of calculation, we define historical responsibility per capita 

as the difference between the historical responsibility per capita of each “party”, 

𝐻𝐸𝑝𝑐𝑝𝑡,𝑦𝑟 and global emissions per capita, 𝑊𝐻𝐸𝑝𝑐𝑦𝑟. These historical data have been 

evaluated over the 21 years (see section 4.2.) preceding the year of calculation, using: 

 
 

𝐻𝐸𝑝𝑐𝑝𝑡,𝑦𝑟 =
∑ 𝐸𝑝𝑡,𝑖

𝑦𝑟−1
𝑖=𝑦𝑟−21

∑ 𝑃𝑝𝑡,𝑖
𝑦𝑟−1
𝑖=𝑦𝑟−21

=
𝐻𝐸𝑝𝑡,𝑦𝑟

𝐻𝑃𝑝𝑡,𝑦𝑟
      𝑎𝑛𝑑       𝑊𝐻𝐸𝑝𝑐𝑦𝑟 =

∑ 𝑊𝐸𝑖
𝑦𝑟−1
𝑖=𝑦𝑟−21

∑ 𝑊𝑃𝑖
𝑦𝑟−1
𝑖=𝑦𝑟−21

 =
𝑊𝐻𝐸𝑝𝑡,𝑦𝑟

𝑊𝐻𝑃𝑝𝑡,𝑦𝑟
 

 

 

where 𝑃𝑝𝑡,𝑖 is the population of the party pt in the year i, and 𝑊𝑃𝑖  is the world population in 

the year i. Of course 𝑊𝑃𝑖 = ∑ (𝑃𝑗,𝑖)
𝑛𝑝𝑡
𝑗=1 . Likewise, 𝐻𝑃𝑝𝑡,𝑦𝑟 is the sum of the population that 

inhabited the party pt for every one of the 21 years which precede the year of calculation, yr. 

𝑊𝐻𝑃𝑦𝑟   represents the same magnitude for the whole world. Finally, 𝐻𝐸𝑝𝑡,𝑦𝑟 represents the 

total emissions of party pt, and 𝑊𝐻𝐸𝑦𝑟 is the sum of global emissions, both during the 21 

years prior to the year of calculation, yr. 

 

Thus, the historical responsibility per person in each of the parties is defined as: 

 

∆𝑝𝑡,𝑦𝑟= 𝐻𝐸𝑝𝑐𝑝𝑡,𝑦𝑟 − 𝑊𝐻𝐸𝑝𝑐𝑦𝑟 
 



 

It should be noted that ∆𝑝𝑡,𝑦𝑟> 0 values indicate that historical emissions per capita in the 

corresponding country have been above the historical global average, whereas ∆𝑝𝑡,𝑦𝑟< 0 

indicate that their historical emissions per capita are below.  

 

Finally, the emissions of each of the “Parties” for each year of calculation, 𝐸𝑝𝑡,𝑦𝑟 is determined 

by: 

 

𝐸𝑝𝑡,𝑦𝑟 = (𝑃𝑝𝑡,𝑦𝑟 − 𝐻𝑃𝑝𝑡,𝑦𝑟) ∗ 𝑊𝐸𝑝𝑐𝑦𝑟 + 𝐻𝑃𝑝𝑡,𝑦𝑟 ∗ (𝑊𝐸𝑝𝑐𝑦𝑟 − ∆𝑝𝑡,𝑦𝑟) 
 

 

Where   𝐻𝑃𝑝𝑡,𝑦𝑟  is the average of the calculated population during the considered historical 

period:  
 

𝐻𝑃𝑝𝑡,𝑦𝑟 =
∑ 𝑃𝑝𝑡,𝑖

𝑦𝑟−1
𝑖=𝑦𝑟−21

21
 

 
 

We could also write  𝐸𝑝𝑡,𝑦𝑟  as 
 
 

𝐸𝑝𝑡,𝑦𝑟 = (𝑃𝑝𝑡,𝑦𝑟) ∗ 𝑊𝐸𝑝𝑐𝑦𝑟 − 𝐻𝑃𝑝𝑡,𝑦𝑟 ∗ (∆𝑝𝑡,𝑦𝑟) 
 

 

𝐸𝑝𝑡,𝑦𝑟 = (𝑃𝑝𝑡,𝑦𝑟) ∗ 𝑊𝐸𝑝𝑐𝑦𝑟 − 𝐻𝑃𝑝𝑡,𝑦𝑟 ∗ (𝐻𝐸𝑝𝑐𝑝𝑡,𝑦𝑟 − 𝑊𝐻𝐸𝑝𝑐𝑦𝑟) 
 

 
So, it is easy to see that the sum of each party’s emissions for a given year of calculation is 

equal to the total global emissions for that year: 𝑊𝐸𝑦𝑟 = ∑ 𝐸𝑗,𝑦𝑟
𝑛𝑝𝑡
𝑗=1    

 
 

∑ 𝐸𝑗,𝑦𝑟

𝑛𝑝𝑡

𝑗=1

= ∑(𝑃𝑗,𝑦𝑟)

𝑛𝑝𝑡

𝑗=1

∗ 𝑊𝐸𝑝𝑐𝑦𝑟 − ∑ 𝐻𝑃𝑗,𝑦𝑟

𝑛𝑝𝑡

𝑗=1

∗ (𝐻𝐸𝑝𝑐𝑗,𝑦𝑟 − 𝑊𝐻𝐸𝑝𝑐𝑦𝑟) 

∑ 𝐸𝑗,𝑦𝑟

𝑛𝑝𝑡

𝑗=1

= ∑(𝑃𝑗,𝑦𝑟)

𝑛𝑝𝑡

𝑗=1

∗ 𝑊𝐸𝑝𝑐𝑦𝑟 − ∑(𝐻𝑃𝑗,𝑦𝑟 ∗ 𝐻𝐸𝑝𝑐𝑗,𝑦𝑟)

𝑛𝑝𝑡

𝑗=1

+ (∑ 𝐻𝑃𝑗,𝑦𝑟

𝑛𝑝𝑡

𝑗=1

) 𝑊𝐻𝐸𝑝𝑐𝑦𝑟 

∑ 𝐸𝑗,𝑦𝑟

𝑛𝑝𝑡

𝑗=1

= 𝑊𝑃𝑦𝑟 ∗ 𝑊𝐸𝑝𝑐𝑦𝑟 −
1

21
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+
1

21
(∑ 𝐻𝑃𝑗,𝑦𝑟

𝑛𝑝𝑡

𝑗=1

) 𝑊𝐻𝐸𝑝𝑐𝑦𝑟 

∑ 𝐸𝑗,𝑦𝑟

𝑛𝑝𝑡

𝑗=1

= 𝑊𝐸𝑦𝑟 −
1
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∑ 𝐻𝐸𝑗,𝑦𝑟

𝑛𝑝𝑡

𝑗=1

+
1

21
𝑊𝐻𝑃𝑦𝑟 ∗ 𝑊𝐻𝐸𝑝𝑐𝑦𝑟 

∑ 𝐸𝑗,𝑦𝑟

𝑛𝑝𝑡

𝑗=1

= 𝑊𝐸𝑦𝑟 −
1

21
𝑊𝐻𝐸𝑦𝑟 +

1

21
𝑊𝐻𝐸𝑦𝑟 

∑ 𝐸𝑗,𝑦𝑟

𝑛𝑝𝑡

𝑗=1

= 𝑊𝐸𝑦𝑟 



 

Once the emissions have been determined, 𝐸𝑝𝑡,𝑦𝑟, for each of the parties for each year of 

calculation, their individual carbon budgets are determined, 𝐶𝐵𝑝𝑡, between 2011 and 2100.  

 

𝐶𝐵𝑝𝑡 = ∑ 𝐸𝑝𝑡,𝑖

2100

𝑖=2011

 

  

 
 

 

  



 

Annex 3. PECB (Pathways considering Exchange of Carbon Budget): mitigation 

paths for each of the parties, designed admitting that the carbon budgets 

resulting from the MCJ can be exchanged among states parties   
 
 

In section 4.4. of the document, we claimed that: 
 

The “Model of Climate Justice per capita", MCJ, explained and applied throughout the previous 

paragraphs, allows us to calculate the carbon budget available for each of the state parties 

until 2050 and 2100 (see table from Box 4.5.), which keeps the total global emissions within 

the requirements of RCP2.6. The model applies the criterion of climate justice per person from 

the very first year of calculations and, for this reason, as we have already commented, this 

carbon budget is particularly reduced for those countries where, historically, emissions per 

person have been well above the world average (see table of Box 4.8.). 
  

When it comes to elaborating a proposal for how to implement the model’s results on a 

practical and realistic level, we have defined a period of time called the exchange period, that 

stretches between 2014 and 2059. For this period, realistic mitigation pathways are developed, 

insofar as they are physically easier to implement, with the requirement that their year-to-year 

sums result in the global emissions foreseen in RCP2.6 for the year in question. We could offer 

many arguments that endorse the need to introduce this exchange period as we have done; 

such as this example: it is equally unlikely for the United States to reduce its emissions by 70% 

from one year to the next, as it is for India to increase theirs by 70%, and therefore, despite 

that the model allocates these potential reductions and increases respectively, it is not 

physically feasible for such outcomes to occur in practice; which justifies a potential emissions 

exchange between these parties during the suggested exchange period.  As long as this 

exchange is quantified in order to be compensated in one way or another, we can assume that 

it is a realistic implementation of the model of climate justice per capita, MCJ. 
 

Thus, a more realistic and implementable mitigation pathway is proposed for each country, 

and the difference of emissions between this realistic pathway and the corresponding 

emissions budget that would apply attending to the model of climate justice per capita is 

calculated, so that this difference can be balanced, with actions of climate cooperation in 

developing countries, that could progressively facilitate energy transition towards a 

sustainable model not based on the burning of fossil fuels.”  
 

Thus, as an important explanation of all the work carried out and explained throughout section 
4.4. of this document, below we present the figures and tables pertaining to the PECBs 
(Pathways considering Exchange of Carbon Budget). These figures show the mitigation path 
for each state party (or group of aggregated countries) considered in our work.      
  



 

Box A.3.1.- World: CO2 emissions pathway between 1990 and 2100 according 
to MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-RCP2.6/PECB 
results  
 
 
 

 

 

 WORLD 

Cumulative emissions 1970-2010 (GtCO2) 923.2 

Cumulative emissions per capita (tCO2 per capita) 4.3 

2010 emissions (MtCO2) 33615.4 

2010 emissions per capita (tCO2 per capita) 4.9 

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 

Carbon budget per capita (tCO2 per capita) 3.2 

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 

Carbon budget per capita (tCO2 per capita) 1.3 

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 



 

Box A.3.2.- TOP15: CO2 emissions pathway between 1990 and 2100 according 
to MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-RCP2.6/PECB 
results  
 
 
 

 

 

 WORLD TOP15 % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 756.8 82.0 

Cumulative emissions per capita (tCO2 per capita) 4.3 5.1  

2010 emissions (MtCO2) 33615.4 26583.4 79.1 

2010 emissions per capita (tCO2 per capita) 4.9 6.0  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 639.9 59.5 

Carbon budget per capita (tCO2 per capita) 3.2 3.2  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 668.3 59.6 

Carbon budget per capita (tCO2 per capita) 1.3 1.5  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 739.0 68.8 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 -4.4  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 -28.6  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -79.2  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 761.6 67.9 



 

Box A.3.3.- Others: CO2 emissions pathway between 1990 and 2100 according 
to MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-RCP2.6/PECB 
results  
 
 
 

 

 

 WORLD OTHERS % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 166.4 18.0 

Cumulative emissions per capita (tCO2 per capita) 4.3 2.4  

2010 emissions (MtCO2) 33615.4 7031.9 20.9 

2010 emissions per capita (tCO2 per capita) 4.9 2.9  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 435.4 40.5 

Carbon budget per capita (tCO2 per capita) 3.2 3.2  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 453.5 40.4 

Carbon budget per capita (tCO2 per capita) 1.3 1.1  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 336.2 31.3 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 27.5  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 29.2  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 4.1  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 360.2 32.1 



 

Box A.3.4.- China: CO2 emissions pathway between 1990 and 2100 according to 
MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-RCP2.6/PECB 
results  
 
 
 

 

 

 WORLD CHINA % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 123.1 13.3 

Cumulative emissions per capita (tCO2 per capita) 4.3 2.7  

2010 emissions (MtCO2) 33615.4 8286.9 24.7 

2010 emissions per capita (tCO2 per capita) 4.9 6.1  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 194.3 18.1 

Carbon budget per capita (tCO2 per capita) 3.2 3.4  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 202.0 18.0 

Carbon budget per capita (tCO2 per capita) 1.3 1.7  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 270.0 25.1 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 20.8  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 -17.1  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -81.6  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 276.4 24.6 



 

Box A.3.5.- United States: CO2 emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-
RCP2.6/PECB results  
 
 
 

 

 

 WORLD USA % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 205.8 22.3 

Cumulative emissions per capita (tCO2 per capita) 4.3 19.5  

2010 emissions (MtCO2) 33615.4 5433.1 16.2 

2010 emissions per capita (tCO2 per capita) 4.9 17.4  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 35.0 3.3 

Carbon budget per capita (tCO2 per capita) 3.2 2.4  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 36.9 3.3 

Carbon budget per capita (tCO2 per capita) 1.3 1.0  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 93.5 8.7 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 -51.7  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 -63.8  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -88.5  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 96.8 8.6 



 

Box A.3.6.- EU-28: CO2 emissions pathway between 1990 and 2100 according to 
MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-RCP2.6/PECB 
results  
 
 
 

 

 

 WORLD EU28 % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 167.3 18.1 

Cumulative emissions per capita (tCO2 per capita) 4.3 8.6  

2010 emissions (MtCO2) 33615.4 3709.8 11.0 

2010 emissions per capita (tCO2 per capita) 4.9 7.3  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 62.6 5.8 

Carbon budget per capita (tCO2 per capita) 3.2 3.0  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 65.5 5.8 

Carbon budget per capita (tCO2 per capita) 1.3 1.5  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 67.9 6.3 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 -48.4  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 -59.8  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -85.2  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 70.5 6.3 



 

Box A.3.7.- India: CO2 emissions pathway between 1990 and 2100 according to 
MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-RCP2.6/PECB 
results  
 
 
 

 

 

 WORLD INDIA % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 33.1 3.6 

Cumulative emissions per capita (tCO2 per capita) 4.3 0.9  

2010 emissions (MtCO2) 33615.4 2008.8 6.0 

2010 emissions per capita (tCO2 per capita) 4.9 1.7  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 195.4 18.2 

Carbon budget per capita (tCO2 per capita) 3.2 3.3  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 204.4 18.2 

Carbon budget per capita (tCO2 per capita) 1.3 1.5  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 125.8 11.7 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 145.0  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 99.4  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -28.7  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 130.2 11.6 



 

Box A.3.8.- Russia: CO2 emissions pathway between 1990 and 2100 according 
to MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-RCP2.6/PECB 
results  
 
 
 

 

 

 WORLD RUSSIA % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 79.6 8.6 

Cumulative emissions per capita (tCO2 per capita) 4.3 13.6  

2010 emissions (MtCO2) 33615.4 1740.8 5.2 

2010 emissions per capita (tCO2 per capita) 4.9 12.1  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 15.7 1.5 

Carbon budget per capita (tCO2 per capita) 3.2 3.0  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 16.3 1.5 

Carbon budget per capita (tCO2 per capita) 1.3 1.5  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 31.5 2.9 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 -49.3  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 -63.4  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -90.1  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 32.5 2.9 



 

Box A.3.9.- Japan: CO2 emissions pathway between 1990 and 2100 according to 
MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-RCP2.6/PECB 
results  
 
 
 

 

 

 WORLD JAPAN % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 43.1 4.7 

Cumulative emissions per capita (tCO2 per capita) 4.3 8.7  

2010 emissions (MtCO2) 33615.4 1170.7 3.5 

2010 emissions per capita (tCO2 per capita) 4.9 9.2  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 14.4 1.3 

Carbon budget per capita (tCO2 per capita) 3.2 3.0  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 15.1 1.3 

Carbon budget per capita (tCO2 per capita) 1.3 1.6  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 21.7 2.0 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 -48.1  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 -61.5  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -88.4  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 22.4 2.0 



 

Box A.3.10.- Iran: CO2 emissions pathway between 1990 and 2100 according to 
MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-RCP2.6/PECB 
results  
 
 
 

 

 

 WORLD IRAN % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 10.8 1.2 

Cumulative emissions per capita (tCO2 per capita) 4.3 5.0  

2010 emissions (MtCO2) 33615.4 571.6 1.7 

2010 emissions per capita (tCO2 per capita) 4.9 7.7  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 11.4 1.1 

Carbon budget per capita (tCO2 per capita) 3.2 3.1  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 11.9 1.1 

Carbon budget per capita (tCO2 per capita) 1.3 1.4  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 16.8 1.6 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 4.9  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 -24.2  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -79.4  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 17.3 1.5 



 

Box A.3.11.- Korea, Rep.: CO2 emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-
RCP2.6/PECB results  
 
 
 

 

 

 WORLD KOREA % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 11.3 1.2 

Cumulative emissions per capita (tCO2 per capita) 4.3 6.6  

2010 emissions (MtCO2) 33615.4 567.6 1.7 

2010 emissions per capita (tCO2 per capita) 4.9 11.7  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 6.3 0.6 

Carbon budget per capita (tCO2 per capita) 3.2 3.1  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 6.6 0.6 

Carbon budget per capita (tCO2 per capita) 1.3 1.5  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 11.2 1.0 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 -43.9  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 -59.3  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -88.7  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 11.6 1.0 



 

Box A.3.12.- Canada: CO2 emissions pathway between 1990 and 2100 according 
to MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-RCP2.6/PECB 
results  
 
 
 

 

 

 WORLD CANADA % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 18.7 2.0 

Cumulative emissions per capita (tCO2 per capita) 4.3 16.5  

2010 emissions (MtCO2) 33615.4 499.1 1.5 

2010 emissions per capita (tCO2 per capita) 4.9 14.6  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 4.2 0.4 

Carbon budget per capita (tCO2 per capita) 3.2 2.6  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 4.4 0.4 

Carbon budget per capita (tCO2 per capita) 1.3 1.1  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 9.2 0.9 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 -48.2  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 -60.8  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -87.1  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 9.5 0.8 



 

Box A.3.13.- Saudi Arabia: CO2 emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-
RCP2.6/PECB results  
 
 
 

 

 

 WORLD S.ARABIA % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 9.4 1.0 

Cumulative emissions per capita (tCO2 per capita) 4.3 14.5  

2010 emissions (MtCO2) 33615.4 464.5 1.4 

2010 emissions per capita (tCO2 per capita) 4.9 17.0  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 4.0 0.4 

Carbon budget per capita (tCO2 per capita) 3.2 2.9  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 4.2 0.4 

Carbon budget per capita (tCO2 per capita) 1.3 1.2  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 13.2 1.2 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 7.4  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 -28.3  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -85.8  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 13.5 1.2 



 

Box A.3.14.- South Africa: CO2 emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-
RCP2.6/PECB results  
 
 
 

 

 

 WORLD S.AFRICA % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 13.0 1.4 

Cumulative emissions per capita (tCO2 per capita) 4.3 8.6  

2010 emissions (MtCO2) 33615.4 460.1 1.4 

2010 emissions per capita (tCO2 per capita) 4.9 8.9  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 7.0 0.7 

Carbon budget per capita (tCO2 per capita) 3.2 3.0  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 7.3 0.7 

Carbon budget per capita (tCO2 per capita) 1.3 1.3  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 8.7 0.8 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 -46.7  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 -58.6  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -84.8  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 9.0 0.8 



 

Box A.3.15.- Mexico: CO2 emissions pathway between 1990 and 2100 according 
to MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-RCP2.6/PECB 
results  
 
 
 

 

 

 WORLD MEXICO % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 12.8 1.4 

Cumulative emissions per capita (tCO2 per capita) 4.3 3.6  

2010 emissions (MtCO2) 33615.4 443.7 1.3 

2010 emissions per capita (tCO2 per capita) 4.9 3.8  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 18.3 1.7 

Carbon budget per capita (tCO2 per capita) 3.2 3.2  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 19.2 1.7 

Carbon budget per capita (tCO2 per capita) 1.3 1.5  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 16.4 1.5 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 25.2  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 18.3  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -64.0  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 17.0 1.5 



 

Box A.3.16.- Indonesia: CO2 emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-
RCP2.6/PECB results  
 
 
 

 

 

 WORLD INDONESIA % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 7.8 0.8 

Cumulative emissions per capita (tCO2 per capita) 4.3 1.1  

2010 emissions (MtCO2) 33615.4 434.0 1.3 

2010 emissions per capita (tCO2 per capita) 4.9 1.8  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 38.7 3.6 

Carbon budget per capita (tCO2 per capita) 3.2 3.3  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 40.5 3.6 

Carbon budget per capita (tCO2 per capita) 1.3 1.5  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 25.4 2.4 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 126.7  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 85.7  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -34.1  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 26.2 2.3 



 

Box A.3.17.- Brazil: CO2 emissions pathway between 1990 and 2100 according 
to MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-RCP2.6/PECB 
results  
 
 
 

 

 

 WORLD BRAZIL % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 9.8 1.1 

Cumulative emissions per capita (tCO2 per capita) 4.3 1.6  

2010 emissions (MtCO2) 33615.4 419.8 1.2 

2010 emissions per capita (tCO2 per capita) 4.9 2.2  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 29.7 2.8 

Carbon budget per capita (tCO2 per capita) 3.2 3.4  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 31.0 2.8 

Carbon budget per capita (tCO2 per capita) 1.3 1.6  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 21.4 2.0 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 93.9  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 65.8  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -49.0  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 22.2 2.0 



 

Box A.3.18.- Australia: CO2 emissions pathway between 1990 and 2100 
according to MCJ-RCP2.6/PECB. Table of historical data, MCJ results and MCJ-
RCP2.6/PECB results  
 
 
 

 

 

 WORLD AUSTRALIA % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 11.2 1.2 

Cumulative emissions per capita (tCO2 per capita) 4.3 16.0  

2010 emissions (MtCO2) 33615.4 373.1 1.1 

2010 emissions per capita (tCO2 per capita) 4.9 16.9  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 2.9 0.3 

Carbon budget per capita (tCO2 per capita) 3.2 2.6  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 3.1 0.3 

Carbon budget per capita (tCO2 per capita) 1.3 1.0  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 6.4 0.6 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 -51.9  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 -63.2  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -87.4  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 6.6 0.6 



 

Box A.3.19.- Other African Countries: CO2 emissions pathway between 1990 
and 2100 according to MCJ-RCP2.6/PECB. Table of historical data, MCJ results 
and MCJ-RCP2.6/PECB results  
 
 
 

 

 

 WORLD OA % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 16.4 1.8 

Cumulative emissions per capita (tCO2 per capita) 4.3 0.6  

2010 emissions (MtCO2) 33615.4 712.1 2.1 

2010 emissions per capita (tCO2 per capita) 4.9 0.7  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 201.8 18.8 

Carbon budget per capita (tCO2 per capita) 3.2 3.1  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 208.9 18.6 

Carbon budget per capita (tCO2 per capita) 1.3 0.9  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 138.6 12.9 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 254.5  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 484.7  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 441.0  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 145.4 13.0 



 

Box A.3.20.- Other Latin American and Caribbean Countries: CO2 emissions 
pathway between 1990 and 2100 according to MCJ-RCP2.6/PECB. Table of 
historical data, MCJ results and MCJ-RCP2.6/PECB results  
 

 

 

 

 

 WORLD OLAC % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 21.8 2.4 

Cumulative emissions per capita (tCO2 per capita) 4.3 2.5  

2010 emissions (MtCO2) 33615.4 869.7 2.6 

2010 emissions per capita (tCO2 per capita) 4.9 3.1  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 45.4 4.2 

Carbon budget per capita (tCO2 per capita) 3.2 3.3  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 47.5 4.2 

Carbon budget per capita (tCO2 per capita) 1.3 1.4  

Carbon budget 2011-2050 MCJ-RCP2.6/PECB (GtCO2) 1074.9 34.7 3.2 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -1.4 25.6  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -14.2 20.9  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PECB (%) -61.8 -54.3  

Carbon budget 2011-2100 MCJ-RCP2.6/PECB (GtCO2) 1121.4 36.0 3.2 

 



 

Box A.3.21.- Summary tables of historical data, MCJ results and MCJ-RCP2.6/PECB  
 

 

 

 



 

Annex 4. PACB (Pathways considering the Accurate Carbon Budget): mitigation 

paths for each of the parties, designed to comply fully with the carbon budget 

resulting from the MCJ for each state party  
 
 

In section 4.3. of the document, we said: 
  
“At this stage in the text, perhaps the reader will question why trajectories that show the year-
to-year contributions that each country should follow, in accordance with the model of climate 
justice per capita, have not yet been shown. The reason is as follows: whilst the simulation 
calculates year-to-year emissions for each of the studied countries as it progresses, these 
annual emissions 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, which are physically meaningless and are 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.  
 

Therefore, in Box 4.5. 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 option, this annex presents potential mitigation paths that we have 

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

budget that the model has assigned to them”. 
 

In summary then: during the first two decades of the MCJ model’s application, the allocation 

of emissions for each Country part 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 · 𝑒𝐵𝑝𝑡·𝑡 

 
 
 



 

Parabolic model:  𝐸𝑝𝑡,𝑦𝑟 = 𝑎𝑝𝑡 · 𝑡2 + 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 2013 
 

Emissions assigned by the MCJ in 2071 
 

Sum of emissions assigned by the MCJ in the 2014-2071 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  2013 
with respect to the carbon budget assigned by the MCJ model for the 2014-2100 period.  In 
particular, in 2013, country parties that emitted a quantity of CO2 greater than 6% 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 pertaining to the PACB’s (Pathways considering the 

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

group of countries) considered in our work. The first box, for the World, is, of course, the 

same first box of the annex 3: Box A.3.1. We don’t repeat it here! 

   
  



 

Box A.4.1.- TOP15: CO2 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 (GtCO2) 923.2 756.8 82.0 

Cumulative emissions per capita (tCO2 per capita) 4.3 5.1  

2010 emissions (MtCO2) 33615.4 26583.4 79.1 

2010 emissions per capita (tCO2 per capita) 4.9 6.0  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 639.9 59.5 

Carbon budget per capita (tCO2 per capita) 3.2 3.2  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 668.3 59.6 

Carbon budget per capita (tCO2 per capita) 1.3 1.5  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 623.9 58.0 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 -37.3  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 -45.9  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 -71.8  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 668.6 59.6 



 

Box A.4.2.- Others: CO2 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 (GtCO2) 923.2 166.4 18.0 

Cumulative emissions per capita (tCO2 per capita) 4.3 2.4  

2010 emissions (MtCO2) 33615.4 7031.9 20.9 

2010 emissions per capita (tCO2 per capita) 4.9 2.9  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 435.4 40.5 

Carbon budget per capita (tCO2 per capita) 3.2 3.2  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 453.5 40.4 

Carbon budget per capita (tCO2 per capita) 1.3 1.1  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 390.0 36.3 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 45.8  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 52.7  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 25.5  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 453.1 40.4 



 

Box A.4.3.- China: CO2 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 (GtCO2) 923.2 123.1 13.3 

Cumulative emissions per capita (tCO2 per capita) 4.3 2.7  

2010 emissions (MtCO2) 33615.4 8286.9 24.7 

2010 emissions per capita (tCO2 per capita) 4.9 6.1  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 194.3 18.1 

Carbon budget per capita (tCO2 per capita) 3.2 3.4  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 202.0 18.0 

Carbon budget per capita (tCO2 per capita) 1.3 1.7  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 202.7 18.9 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 -25.8  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 -41.8  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 -86.3  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 202.0 18.0 



 

Box A.4.4.- Unites States: CO2 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 (GtCO2) 923.2 205.8 22.3 

Cumulative emissions per capita (tCO2 per capita) 4.3 19.5  

2010 emissions (MtCO2) 33615.4 5433.1 16.2 

2010 emissions per capita (tCO2 per capita) 4.9 17.4  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 35.0 3.3 

Carbon budget per capita (tCO2 per capita) 3.2 2.4  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 36.9 3.3 

Carbon budget per capita (tCO2 per capita) 1.3 1.0  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 40.2 3.7 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 -90.3  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 -96.3  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 -100.0  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 37.0 3.3 



 

Box A.4.5.- EU-28: CO2 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 EU28 % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 167.3 18.1 

Cumulative emissions per capita (tCO2 per capita) 4.3 8.6  

2010 emissions (MtCO2) 33615.4 3709.8 11.0 

2010 emissions per capita (tCO2 per capita) 4.9 7.3  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 62.6 5.8 

Carbon budget per capita (tCO2 per capita) 3.2 3.0  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 65.5 5.8 

Carbon budget per capita (tCO2 per capita) 1.3 1.5  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 67.9 6.3 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 -44.4  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 -57.4  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 -92.5  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 65.5 5.8 



 

Box A.4.6.- India: CO2 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 (GtCO2) 923.2 33.1 3.6 

Cumulative emissions per capita (tCO2 per capita) 4.3 0.9  

2010 emissions (MtCO2) 33615.4 2008.8 6.0 

2010 emissions per capita (tCO2 per capita) 4.9 1.7  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 195.4 18.2 

Carbon budget per capita (tCO2 per capita) 3.2 3.3  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 204.4 18.2 

Carbon budget per capita (tCO2 per capita) 1.3 1.5  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 166.0 15.4 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 112.5  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 133.1  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 109.2  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 204.4 18.2 



 

Box A.4.7.- Russia: CO2 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 (GtCO2) 923.2 79.6 8.6 

Cumulative emissions per capita (tCO2 per capita) 4.3 13.6  

2010 emissions (MtCO2) 33615.4 1740.8 5.2 

2010 emissions per capita (tCO2 per capita) 4.9 12.1  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 15.7 1.5 

Carbon budget per capita (tCO2 per capita) 3.2 3.0  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 16.3 1.5 

Carbon budget per capita (tCO2 per capita) 1.3 1.5  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 17.1 1.6 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 -81.4  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 -90.9  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 -99.5  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 16.4 1.5 



 

Box A.4.8.- Japan: CO2 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 (GtCO2) 923.2 43.1 4.7 

Cumulative emissions per capita (tCO2 per capita) 4.3 8.7  

2010 emissions (MtCO2) 33615.4 1170.7 3.5 

2010 emissions per capita (tCO2 per capita) 4.9 9.2  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 14.4 1.3 

Carbon budget per capita (tCO2 per capita) 3.2 3.0  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 15.1 1.3 

Carbon budget per capita (tCO2 per capita) 1.3 1.6  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 15.4 1.4 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 -67.4  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 -80.0  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 -97.2  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 15.2 1.4 



 

Box A.4.9.- Iran: CO2 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 (GtCO2) 923.2 10.8 1.2 

Cumulative emissions per capita (tCO2 per capita) 4.3 5.0  

2010 emissions (MtCO2) 33615.4 571.6 1.7 

2010 emissions per capita (tCO2 per capita) 4.9 7.7  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 11.4 1.1 

Carbon budget per capita (tCO2 per capita) 3.2 3.1  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 11.9 1.1 

Carbon budget per capita (tCO2 per capita) 1.3 1.4  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 12.2 1.1 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 -35.2  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 -49.6  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 -89.2  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 11.9 1.1 



 

Box A.4.10.- Korea, Rep.: CO2 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 (GtCO2) 923.2 11.3 1.2 

Cumulative emissions per capita (tCO2 per capita) 4.3 6.6  

2010 emissions (MtCO2) 33615.4 567.6 1.7 

2010 emissions per capita (tCO2 per capita) 4.9 11.7  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 6.3 0.6 

Carbon budget per capita (tCO2 per capita) 3.2 3.1  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 6.6 0.6 

Carbon budget per capita (tCO2 per capita) 1.3 1.5  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 6.8 0.6 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 --72.7  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 -84.6  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 -98.4  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 6.6 0.6 



 

Box A.4.11.- Canada: CO2 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 CANADA % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 18.7 2.0 

Cumulative emissions per capita (tCO2 per capita) 4.3 16.5  

2010 emissions (MtCO2) 33615.4 499.1 1.5 

2010 emissions per capita (tCO2 per capita) 4.9 14.6  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 4.2 0.4 

Carbon budget per capita (tCO2 per capita) 3.2 2.6  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 4.4 0.4 

Carbon budget per capita (tCO2 per capita) 1.3 1.1  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 4.7 0.4 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 -82.2  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 -91.4  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 -99.5  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 4.4 0.4 



 

Box A.4.12.- Saudi Arabia: CO2 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 (GtCO2) 923.2 9.4 1.0 

Cumulative emissions per capita (tCO2 per capita) 4.3 14.5  

2010 emissions (MtCO2) 33615.4 464.5 1.4 

2010 emissions per capita (tCO2 per capita) 4.9 17.0  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 4.0 0.4 

Carbon budget per capita (tCO2 per capita) 3.2 2.9  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 4.2 0.4 

Carbon budget per capita (tCO2 per capita) 1.3 1.2  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 4.5 0.4 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 -83.2  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 -92.4  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 -100.0  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 4.2 0.4 



 

Box A.4.13.- South Africa: CO2 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 (GtCO2) 923.2 13.0 1.4 

Cumulative emissions per capita (tCO2 per capita) 4.3 8.6  

2010 emissions (MtCO2) 33615.4 460.1 1.4 

2010 emissions per capita (tCO2 per capita) 4.9 8.9  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 7.0 0.7 

Carbon budget per capita (tCO2 per capita) 3.2 3.0  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 7.3 0.7 

Carbon budget per capita (tCO2 per capita) 1.3 1.3  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 7.4 0.7 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 -55.5  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 -68.6  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 -92.2  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 7.3 0.7 



 

Box A.4.14.- Mexico: CO2 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 (GtCO2) 923.2 12.8 1.4 

Cumulative emissions per capita (tCO2 per capita) 4.3 3.6  

2010 emissions (MtCO2) 33615.4 443.7 1.3 

2010 emissions per capita (tCO2 per capita) 4.9 3.8  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 18.3 1.7 

Carbon budget per capita (tCO2 per capita) 3.2 3.2  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 19.2 1.7 

Carbon budget per capita (tCO2 per capita) 1.3 1.5  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 16.9 1.6 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 4.2  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 0.6  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 -32.4  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 19.2 1.7 



 

Box A.4.15.- Indonesia: CO2 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 (GtCO2) 923.2 7.8 0.8 

Cumulative emissions per capita (tCO2 per capita) 4.3 1.1  

2010 emissions (MtCO2) 33615.4 434.0 1.3 

2010 emissions per capita (tCO2 per capita) 4.9 1.8  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 38.7 3.6 

Carbon budget per capita (tCO2 per capita) 3.2 3.3  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 40.5 3.6 

Carbon budget per capita (tCO2 per capita) 1.3 1.5  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 33.0     3.1 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 95.8  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 113.8  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 90.2  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 40.5 3.6 



 

Box A.4.16.- Brazil: CO2 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 (GtCO2) 923.2 9.8 1.1 

Cumulative emissions per capita (tCO2 per capita) 4.3 1.6  

2010 emissions (MtCO2) 33615.4 419.8 1.2 

2010 emissions per capita (tCO2 per capita) 4.9 2.2  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 29.7 2.8 

Carbon budget per capita (tCO2 per capita) 3.2 3.4  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 31.0 2.8 

Carbon budget per capita (tCO2 per capita) 1.3 1.6  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 25.7 2.4 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 60.8  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 69.2  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 39.9  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 31.0 2.8 



 

Box A.4.17.- Australia: CO2 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 (GtCO2) 923.2 11.2 1.2 

Cumulative emissions per capita (tCO2 per capita) 4.3 16.0  

2010 emissions (MtCO2) 33615.4 373.1 1.1 

2010 emissions per capita (tCO2 per capita) 4.9 16.9  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 2.9 0.3 

Carbon budget per capita (tCO2 per capita) 3.2 2.6  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 3.1 0.3 

Carbon budget per capita (tCO2 per capita) 1.3 1.0  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 3.3 0.3 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 -82.9  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 -91.5  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 -99.5  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 3.1 0.3 



 

Box A.4.18.- Other African Countries: CO2 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 OA % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 16.4 1.8 

Cumulative emissions per capita (tCO2 per capita) 4.3 0,6  

2010 emissions (MtCO2) 33615.4 712.1 2.1 

2010 emissions per capita (tCO2 per capita) 4.9 0.7  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 201.8 18.8 

Carbon budget per capita (tCO2 per capita) 3.2 3.1  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 208.9 18.6 

Carbon budget per capita (tCO2 per capita) 1.3 0.9  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 170.1 15.8 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 481.2  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 602.9  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 642.4  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 208.8 18.6 



 

Box A.4.19.- Other Latin American and Caribbean Countries: CO2 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 OLAC % 

Cumulative emissions 1970-2010 (GtCO2) 923.2 21.8 2.4 

Cumulative emissions per capita (tCO2 per capita) 4.3 2.5  

2010 emissions (MtCO2) 33615.4 869.7 2.6 

2010 emissions per capita (tCO2 per capita) 4.9 3.1  

Carbon budget 2011-2050 MCJ-RCP 2.6 (GtCO2) 1074.9 45.4 4.2 

Carbon budget per capita (tCO2 per capita) 3.2 3.3  

Carbon budget 2011-2100 MCJ-RCP2.6 (GtCO2) 1121.4 47.5 4.2 

Carbon budget per capita (tCO2 per capita) 1.3 1.4  

Carbon budget 2011-2050 MCJ-RCP2.6/PACB (GtCO2) 1074.9 40.7 3.8 

2025 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -1.4 25.0  

2030 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -14.2 26.9  

2050 emissions mitigation compared with 2010 MCJ-RCP2.6/PACB (%) -68.8 -3.0  

Carbon budget 2011-2100 MCJ-RCP2.6/PACB (GtCO2) 1121.4 47.5 4.2 



 

Box A.4.20.- Summary tables of historical data, MCJ results and MCJ-RCP2.6/PACB  
 

  

 

 



 

 Annex 5.  © The GGCC of the UPC’s STH  
 
 

A.5.1. Summary 
 

The UPC’s Research Group in Sustainability, Technology and Humanism (STH) was 
established in 2004 by the UNESCO Chair on Sustainability (CUS) of the Universitat Politècnica 
de Catalunya (UPC).  
As of 2013, a second stage was initiated as an interdisciplinary group, now with members from 
the following departments of the UPC:  Department of Fluid Mechanics, Department of 
Mechanical Engineering, Department of Mining Engineering and Natural Resources, 
Department of Chemical Engineering, Department of Textile and Paper Engineering, 
Department of Computer Languages and Systems, Department of Computer Architecture, 
Department of Applied Mathematics III, Department of Physics and Nuclear Engineering, and 
the Research Institute of Science and Technology for Sustainability. 
Other members include non-UPC staff, who are working very actively, all contributing to the 
interdisciplinary nature of the group.  
From January 1, 2015, we are a Singular Research Group of the UPC.  Our Research Objectives 
can be found in the following subsection. 
 
 

A.5.2. Research Objectives of the STH 
 

a) sustainable human development 

b) technology and technological policies for sustainable human development; sustainable 
production and consumption; energy policy and climate change; green economy 

c) sustainable management of natural resources and waste and the environment in general; 
sustainability of urban environment 

d) to deepen, contextualise, measure, model and realise future scenarios in the context of the 
sustainability paradigm 

e) social, environmental and economic dimensions of sustainability, all contributing to develop 
processes, directions and cross-disciplinary work goals alongside academics of sustainability, 
technology and human sciences 

f) the imbalances and inequalities of globalization, as well as their composition, evolution and 
democratic governance towards sustainable human development 

g) better education in sustainability 

h) human rights and sustainability, cooperation and sustainability; territorial development and 
sustainability 

I) politics, decision making and democratic governance of/towards sustainability, in the 
context of international agendas followed by international organisations 

j) to influence the governance of climate change and the agendas of the UNFCCC      
k) the social impacts of science and technology 

l) promoting peace through education, science, culture and communication (UNESCO) 
 
 

 

 

 



 

A.5.3. The GGCC of the UPC’s STH 

 

Presentation-Mission 

Following the failure of Copenhagen (2009), the world is torn between fighting against climate 
change or adapting to it, preparing itself for all kinds of risks and consequences. 
 

Paris 2015 is the new milestone – the end of a new road map - that the international 
community has marked in order to try to reach an agreement on how to combat climate 
change. At the moment, the latest reports of the IPCC (Intergovernmental Panel on Climate 
Change) that are coming to light do not leave room for a third opportunity policy; having failed 
in Copenhagen, it is down to Paris 2015, lest we be left ineffectively wander towards a future 
filled with uncertainties, climatically speaking.  
 

The people driving this working group proposed, based on an initial open seminar (which took 
place on Friday, May 9, 2014, at the Industrial School of Barcelona), to initiate a programme 
of interdisciplinary research and political action that, on the foundation of the best possible 
knowledge of the problems mentioned, would be able to develop, within about a year, a 
proposal for a global agreement on the drastic mitigation of CO2 emissions (greenhouse gases 
and GHG’s in general) that could contribute, essentially, to a positive outcome for the sake of 
humanity at Paris 2015. All of this was done whilst trying to encourage the UPC community 
and, in general, Catalan society, to actively participate on any level (awareness, training, 
research, policy, etc.) 
 

Background 

For the background of this work of research and advocacy, you can information on the 
website: 
  
http://www.upc.edu/sostenible2015/copenhaguen/visio-general/copy_of_resum 
 

detailing the work produced by Josep Xercavins (currently the professor responsible for both 

the STH and the GGCC), which preceded a series of events to raise awareness of the UPC 

community in the countdown to Copenhagen, as well as in the preparation of the UPC’s official 

participation in COP15 in Copenhagen, in an initial attempt to create a "UPCCC Climate 

Community”. 
 

Contact details 

Acronym: STH 
Name: STH – Sustainability, Technology and Humanism 
Group: GGCC – Group on the Governance of Climate Change 
Professor in charge: Josep Xercavins Valls 
Contact address: UPC-EUETIB (CEIB); Carrer Comte d'Urgell, 187 
Telephone: +34 93 4137262; +34 620932564 
Fax: +34 93 413 7401 
Email: josep.xercavins@upc.edu 

Websites: https://sth.upc.edu; http://futur.upc.edu/sth 

  

http://www.upc.edu/sostenible2015/copenhaguen/visio-general/copy_of_resum
mailto:josep.xercavins@upc.edu
mailto:josep.xercavins@upc.edu
https://sth.upc.edu/
http://futur.upc.edu/sth
http://futur.upc.edu/sth
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Annex 7. Glossary 
  
 

Annex 7.1. General Glossary 

 

 

ADP:  Ad Hoc Working Group on the Durban Platform for Enhanced Action 

 

Annex I: List of countries that have to reduce emissions (it is the Annex I of the UNFCCC) 

 

AR5: Assessment Report 5 (of IPCC) 

 

CBDR-RC: Common But Differentiated Responsibilities – Respective Capacities 

 

CO2eq: GHG’s emissions in CO2 units 

 

COP: Conference of Parties (of UNFCCC) 

 

GHG’s: Greenhouses Gases 

 

GtCO2: Giga tonnes of CO2 

 

INDC’s: Intended Nationally Determined Contributions 

 

IPCC: Intergovernmental Panel on Climate Change 

 

LULUCF: Land Use, Land Use Change, Forestry 

 

RCP: Representative Concentration Pathways 

 

RCP2.6: A concrete “Representative Concentration Pathways” is identified by its approximate 
radiative forcing in the year 2100, relative to 1750, of 2.6 W m-2.  This is, ultimately, the only 
scenario that meets "likely" the objective/assumption for the increase in the average 
temperature of the Earth's surface to not exceed 2°C, compared to that of the pre-industrial.  
 
UN: United Nations (NNUU) 

 

UNFCCC: United Nations Framework Convention on Climate Change 

 

UN DESA: UN Department on Economic and Social Affairs 

 

WB: World Bank 

 

 

 

 



 

Annex 7.2. Specific Glossary  

 

 

GGCC: Group on the Governance of Climate Change 

 

MCJ: Model of Climate Justice per Capita 

 

“OTHERS”: All the world countries except the “TOP-15” 

 

OA: Other African countries (all the African countries except South Africa)  

 

OLAC: Other Latin American and Caribbean countries (all the Latin American and Caribbean 

countries except Mexico and Brazil) 

 

PACB: Pathways considering the Accurate Carbon Budget 

 

PECB: Pathways considering Exchange of Carbon Budget 

 

RW: Rest of the World (the “Others” except the OA and the OLAC) 

 

STH: Sustainability, Technology and Humanism (UPC Singular Research Group) 

 

“TOP-15”: the 15 countries or aggregates of countries (as in our work the EU-28 is treated as 

a single state party) that had a higher level of emissions in 2010. These state parties are, in 

order of decreasing emissions: China, United States, EU-28, India, Russia, Japan, Iran, Korea 

Rep., Canada, Saudi Arabia, South Africa, Mexico, Indonesia, Brazil and Australia 

 

UPC: Technical University of Catalonia 
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