Establishing a Global Carbon Budget:
The Qs and As of living within our climate limits
If we are serious about avoiding catastrophic climate change, we need to limit global warming resulting from increased concentrations of greenhouse gases in the atmosphere. This means limiting and reducing global net emissions. But who must limit their emissions, by how much, and when? This is where a global carbon budget comes in; more precisely – a long-term cumulative GHG allowance for the entire planet. 
A global carbon budget can guide and inform our efforts to limit the total amount of greenhouse gases we put into the atmosphere, share the remaining global space equitably, and achieve sufficient effort in the near and medium term so that we don’t leave an impossible task for the next generation in future decades.

OK, sounds interesting. But what exactly is a Carbon Budget?

[image: image1.png]Overview global pathway

KyotoGHG emissions
02

1990 2000 2010 2020 2030 2040 2050

OAnnex | Kyoto GHG emissions excluding land use change
ONon-Annex | Kyoto GHG emissions excluding land use change

B Land Use change (deforestation) emissions




A Global Carbon Budget sets out the total emissions that humanity is allowed to “spend” over a specific period, and then allocates those allowed expenditures to particular time periods, countries and regions over the period covered by the “budget”.

Science tells us that it is cumulative global emissions in particular long-lived greenhouse gases such as CO2 that drive atmospheric concentration levels and global temperatures, and it will be our total emissions of these gases between now and 2050 that will determine our success in limiting warming to below two degrees. Thus the starting point of a global carbon budget is the total emissions allowed worldwide between now and 2050 to meet a particular objective, such as having a high chance of staying well below 2 degrees C.  
The next step is to divide that budget up over time and space. To date there has been considerable discussion, including in the IPCC AR4, of a particular set of targets: Industrialized targets by 2020, reductions from business as usual growth projections in developing countries, a global peaking year, and a global reduction target 2050. These are all important pieces of the puzzle, but none of them is sufficient in itself, and is of little use to address any of these in isolation from the other elements. Putting these in the context of a overall global carbon budget out to 2050 allows them to be seen in their true light – as essential but incomplete parts of a total interrelated package, where strengthening or weakening one element has crucial consequences for the other elements of the package, or for the overall objective.
That makes sense I guess. But how can a global carbon budget help us stay below 2 degrees?
Science tells us the allowable cumulative global emissions that drive atmospheric concentration levels and global temperatures. It is critical that we stay within the long-term cumulative budget, and make near-term reductions that are swift and deep enough to allow that to happen. But how much is enough?
The discussions of targets and ambition in the current climate negotiations is highly fragmented – the AWG-KP is discussing medium term targets for most Annex 1 countries, the G8 and MEF have addressed a global reduction target for 2050, and the AWG-LCA is discussing actions by developing countries to reduce the growth of their emissions and move to a low-carbon development pathway, as well as targets for the largest industrialized country emitter. Yet it is impossible to know what is sufficient for each of these elements without knowing what will happen with the other elements. For example, if industrialized countries adopt weak 2020 targets, this will impose greater burdens on other countries or future periods in order to achieve the same climate goals.
A global carbon budget makes these tradeoffs clear.
A carbon budget approach squarely, honestly and logically addresses the fact that there is only so much further carbon pollution that the planet can tolerate, and we must decide who can spend this ‘budget’, when, and what for. The concept of a carbon budget means that countries can no longer use fuzzy math, or accounting tricks that count emissions reductions in two places.  It also means that we can get away with ‘business as usual’ or other future projections, that we can completely ignore the pitties of offsets as offsets do not exist anymore in a globally capped world. Last but not the least, a fair and ambitious global carbon budget will contribute to intergenerational equity and allow for long-term planning for all nations and industrial actors to address the needed structural changes in the economy that often have a long-term carbon lock-in in the power sector, infrastructural investments, urban sprawl etc.  
This budget or ‘agreed atmospheric space’ can be translated into a series of national or aggregate carbon budgets. Based on those budgets, countries can negotiate the mix of domestic mitigation and finance that will keep them within their group’s budget.  Parties to the UNFCCC should adopt this approach and then agree how to allocate the budget between them, leading to the reductions in emissions necessary to avoid some of the most devastating impacts of climate change. 

OK, the concept seems useful - but now show me the numbers. What does a carbon budget mean for my country or region?

Glad you asked. New studies estimate that the overall atmospheric capacity for CO2e and its equivalent greenhouse gases is 1356-1500 billion tons for the first half of this century (2000-2050). This budget would maximize the probability of avoiding many dangerous ‘tipping points’ that would cause runaway climate change impacts. If we exceed that budget, we will no longer have a high likelihood of avoiding those ‘tipping points’.
A trillion tons may seem a lot – but the bad news is that over the last  9 years alone, we have already used over a quarter of that budget, mainly through emissions from burning of fossil fuels.  
The remaining 1017-1125 billion tons for the next 40 years are what scientists have termed Earth’s remaining carbon budget (This calculates to an average of 25-28/year with more being used in early years, and less in later years).  We know that carrying forward annual emissions of more than 30 Gt CO2e into the 2nd half the century significantly increases the risk of exceeding 2°C of warming. To avoid this, and apply the precautionary principle, our view is that the planet’s annual global carbon budget from all sources of greenhouse gases must be no higher than 36.1 Gt Co2e (roughly equal to 1990 levels) by 2020 and reduced to 7.2 Gt Co2e by 2050 (roughly 80% below 1990 levels—See Table 1 below).  
The breakdown of a carbon budget can be done in two ways:

(a) based on an allocation model that is based on equity criteria, including historical responsibility.
(b) based on what physically needs to happen where, taking into account mitigation potential, capacity to act and responsibility, and presupposing adequate finance and technology support.
Given the assumed emission reducions globally in 2050, industrialized countries are required to reduce by 95% below 1990 levels by 2050.  Developiong countries’ emissions are assumed to follow business as usual until 2015, reaching about 28 GtCO2/year before beginning to decline.  Efforts of developing countries to meet their aims within the carbon budget shall be supported by adequate financing and technology support from industrialized countries. 

Table 1.  Copenhagen Treaty V1.0 - Emissions Reduction physical pathways in terms of percentages
	  Emissions

GtCO2eq
	1990
	2000
	2010
	2020
	2030
	2040
	2050

	Annex I GHG emissions excluding LUCF
	18.7
	17.6
	18.5
	11.2
	7.8
	4.4
	0.9

	% above 1990
	0%
	-6%
	-1%
	-40%
	-58%
	-77%
	-95%

	Non-Annex I GHG emissions excluding LUCF
	11.5
	15.1
	23.3
	22.7
	18.0
	12.0
	6.1

	% above 1990
	0%
	31%
	102%
	97%
	56%
	4%
	-47%

	Total GHG emissions excluding LUCF
 
	30.2
	32.7
	41.7
	33.9
	25.8
	16.4
	7.0

	% above 1990
	0%
	8%
	38%
	12%
	-15%
	-46%
	-77%

	Land Use Change (LUC) emissions
	4.9
	4.7
	4.3
	1.2
	0.0
	0.0
	0.0

	% above 1990
	0%
	-4%
	-12%
	-75%
	-100%
	-100%
	-100%

	Global Greenhouse gas emissons  including LUC change
	35.1
	37.4
	46.0
	35.1
	25.8
	16.4
	7.0

	% above 1990
	0%
	6%
	31%
	0%
	-27%
	-53%
	-80%


Table 1: Global and regional emissions that would limit warming with very high likelihood of limiting warming below 2° in the 21st century.  The absolute emission numbers quoted from 1990 and 2000 may differ from other published sources by up to 5%.

Appendix: Proposed Legal Text for Carbon Budget paragraph

Proposal: To insert the following paragraph into SCIENCE section (p1 of Non-paper No.5).  (This paragraph may come up in the effort sharing section too.)
A global cumulative carbon budget shall guide the emission reduction targets and actions of all Parties, pursuant to Article 2 of the UNFCCC and emissions compatible with maintaining global average temperature rise well below 2 degrees C above pre-industrial levels. This carbon budget shall specify the amount of total net emissions permitted between 2010 and 2050. This budget can be distributed to different groups of countries, the Conference of Parties according to the relevant principles.

Reference; Text from NGO Treaty Shared Vision 





1. In order to achieve the ultimate objective of the Convention to prevent dangerous anthropogenic interference with the climate system in a timely manner, the global mean temperature must peak as far below 2° C above the pre-industrial period as possible and drop to the pre-industrial level as fast as possible. Even an increase of 1.5° C above pre-industrial levels may lead to irreversible impacts and put into jeopardy the ability of Parties to meet the ultimate objective of the Convention. Global anthropogenic emissions of all greenhouse gases from all sources listed in Annex A must therefore peak during the first commitment period of this Protocol, namely 2013-2017.





2. A global carbon budget shall guide the emission reduction targets and actions of all Parties pursuant to paragraph 1. A reduction objective under a global carbon budget for 2020 is hereby defined as no higher than 36.1 Gt CO2e; 1 the budget for 2050 shall be no higher than 7.2 Gt CO2e.





3. Effort sharing to achieve the ultimate objective of the Convention and pursuant to the shared vision of this Article and that of the Kyoto Protocol should be based on the criteria of responsibility, capability and potential to mitigate and take into account the principles of common but differentiated responsibility and respective capability, equity, and fairness as well as consider that economic and social development, poverty eradication and adaptation to climate change are the top priorities for developing countries.





4. Another reduction objective  under the carbon budget for the industrial GHG emissions of Parties included in Annex B shall be 11.7 Gt CO2e for 2020 and 1.0 Gt CO2e for 2050. To stay within this carbon budget, Parties included in Annex B shall, as a group, reduce their industrial GHG emissions by at least 40 % below 1990 levels by 2020, at least 60 % below 1990 levels by 2030 and 95 % below 1990 levels by 2050.





5. Parties not included in Annex B should aim to stay within a carbon budget of 23.5 Gt CO2e in 2020 and 6.3 Gt CO2e in 2050. The type, scale and scope of enhanced actions undertaken by Parties not included in Annex B shall vary greatly given the wide range of national circumstances and shall be supported by technology, financing and capacity building from Parties included in Annex B. This level of ambition shall guide any new commitments, institutions, instruments and mechanisms established under this Protocol and any related legal instruments or decisions, including the Kyoto Protocol as amended.





The developing country carbon budget would require a [3-35 %] reduction in emissions below the SRES business as usual scenario baselines for industrial greenhouse gas emissions by 2020, with the most common estimate at around 21-24 %. Please see the explanatory text for Art. 4 for further explanation on the range of action anticipated on the part of developing countries and MRV support requirements.








Figure:  Copenhagen treaty pathway.   Emissions peak globally by around 2015 and then would be back to 1990 levels by 2020 and then reduced to 80% below 1990 levels by 2050.  Emissions from 1990 are from data are to around 2007 �and then projected to 2010 based on present trends, after which it is assumed rapid action begins.  








