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Greenhouse gases are unusual pollutants: they take hundreds of years to clear after they are emitted. The result is that they accumulate in the atmosphere, and this is the main cause of climate change.

Climate scientists have worked out how much can be accumulated in order to give a reasonable chance of avoiding risks of dangerous climate change. A widely accepted estimate is that 1500 billion tonnes (or gigatonnes, Gt) of ‘carbon dioxide equivalents’ (CO2e) can be emitted between 2000 and 2050 to give a 75% chance of global temperature remaining below a ‘guard-rail’ of 2°C.
If we accept this guard-rail level and these odds as reasonable (although many do not) we can regard 1500Gt as a ‘global carbon budget’ that can be ‘spent’ within the period 2000-2050, bearing in mind that nearly a third of this has already been emitted.
What does this mean in personal terms? If we assume everybody living in the budget period is entitled to an equal share, it gives each person a budget of about 188 tonnes or 3.75 tonnes per year of CO2e. The figure of 188tCO2e is a useful benchmark for comparing nations and their decarbonisation programmes, including ZCB, although of course the figure would vary if we made different assumptions about the time frame or the probabilities.
On the equal-shares principle, nations with high per-capita emissions have to reduce much faster. For example if a nation emits (say) 10t per person per year, it would exhaust a budget of 188t per head in about 19 years, of which 13 have already elapsed. It would have to decarbonise extremely quickly to near zero in order not to overspend.
This reflects the logic of the ZCB approach: that very rapid decarbonisation must be the cornerstone of sustainable climate policies for high-emitting nations like the UK. 
How does official UK policy compare with the benchmark?  The UK government, to its credit, has encouraged the budget approach and published its own legally binding budgets from 2008-2028, aiming at a reduction from 754 million tonnes CO2e per year in 1990 to about 151Mt/y in 2050. By prevailing international standards this is very good, and so far the UK is on track. However, if we calculate what this means in terms of accumulated emissions between 2000 and 2050, we find the per capita equivalent is about 313t/head, far above the global fair share of 188t.
Does ZCB do any better? It does. If we calculate on the same basis as the UK figures just mentioned, the scenario delivers almost exactly 188tCO2e per head between 2000 and 2050.
However, hovering over all these calculations are some big philosophical and political questions. The UK is widely accused of ‘cheating’ through cherry-picking data and choosing favourable frameworks of interpretations. The carbon budget calculations depend particularly on two important factors: 
· Which emissions to include in  the UK’s share
· How far back we count ‘historical responsibility’.
The UK government figures operate on the basis of the Kyoto protocol, reporting all the emissions arising in its own territory. It leaves out any emissions that occur beyond the UK boundaries, such as international aviation and shipping, and emissions associated with imports or land use changes. It could be argued these are very significant: should we include them in decarbonisation scenarios?
The current ZCB scenario takes a compromise position. It includes the UK share of international transport emissions, but not imports or land use. It also ignores the controversial ‘aviation multiplier’ that allows for extra warming effects of high-altitude aviation. The zero point is set in 2030, and starts at 614MtCO2e in 2015.

With respect to ‘historical emissions’ it has been argued that long-industrialised nations should take responsibility for emissions in the past that helped them get where they are now, still in the atmosphere and occupying the ‘carbon space’ needed for developing countries to modernise. But how far back should we go? 2010? 2000? 1990? 1850? How would you decide?
The Scenario again takes a compromise position, going back to the year 2000. On the basis of these compromise assumptions, it comes close to the benchmark value, at about 210t/head, which is the equivalent of a 67% chance of avoiding the 2°C limit. If we wanted to improve the odds to 75%, one option would be to complete the decarbonisation process five years earlier, by 2025, although this is hard to imagine in practice.
If we were to adopt a wider view of the UK’s overall responsibility, what would that mean? Even if we complete the UK’s territorial decarbonisation by 2030, including the emissions embodied in imports, puts the accumulated emissions per head over 300t. If we also include Land Use emissions and take historic responsibility back to, say, 1990, the budgets are over 500t per head. 
It should be obvious that these are such large amounts no possible adjustment of the UK territorial decarbonisation programme could meet them. The implication is that, as well as decarbonising our own economy, we have to engage more fully in the overall global decarbonisation process outside the borders of the UK.

This ‘wider engagement’ could take many forms. We should take diplomatic initiatives for a global treaty that sets out a physically realistic strategic global plan. We should be helping developing countries implement their own zero-carbon modernisation programmes. We should urgently pursue collaborative ventures regarding forest conservation and reforestation, especially in the tropics. We should be researching and developing the more benign forms of carbon sequestration. We should encourage international economic mechanisms to drive a ‘race out of carbon’. We should redirect our research funds and skills into the make-or-break international efforts required to stay within a sustainable space.
National decarbonisation programmes are essential, and ZCB provides an excellent model. But for high-emitting countries this not enough. A wider engagement in the global process is an unavoidable part of Britain’s responsibility.
