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1. Summary 

1.1 New forecasts of passenger demand were published by the government in Jan 2009.  This study examines the basis of these forecasts, summarises the forecasts, gives a critique and presents provisional re-forecasts for 2030 and 2050.   
1.2 The basic approach to forecasting up to 2030 is reasonable, we conclude, but we consider that the forecasts (‘unconstrained’ and ‘constrained’) are about 15% too high at 2030.  We also consider that the error limits, expressed by ‘high’ and ‘low’ forecasts, are significantly under-estimated, thereby suggesting that the forecasts are more accurate and robust than they really are.
1.3 We show that the airports policy is effectively, at a national level, ‘predict and provide’. 

1.4 A 2030 forecast that is 15% lower means that the extra traffic carried due to new runways at Heathrow and Stansted would be much less than that claimed by DfT.  This would make it far harder to justify the impacts of expansion and would probably turn the claimed net economic benefit into a large loss.

1.5 From 2030 to 2050 the ‘constrained’ forecasts level off abruptly and, we consider, irrationally.  The government has assumed an about-change at 2030 away from its current predict and provide policy.  We estimate that the DfT has under-forecast by about 26% at 2050, relative to its 2030 forecast.       
1.6 Climate policy uses a 2050 reference point.  Under-forecasting of demand at 2050 is likely to lead to under-forecasting of aviation’s CO2 emissions and other greenhouse gas emissions, thereby mis-informing government policy on climate change.
1.7  A key feature of this analysis is that AEF’s re-forecasts use DfT data and virtually no new data.  This means that the reasons for divergence of forecasts are made clear and are not confounded by the use of different assumptions or datasets.

1.8 We recommend that the January 2009 forecasts are updated forthwith, taking full account of the issues raised here and elsewhere.  
2. Introduction

2.1 The government published new forecasts for passenger demand in January 2009 in the document ‘UK air passenger demand and carbon dioxide forecasts’. The full document report (pdf – 183 pages) can be found at http://www.dft.gov.uk/pgr/aviation/atf/co2forecasts09/.
2.2 The forecasts, which revise the previous ones published in November 2007, are for UK as whole and some data is presented for the bigger airports.
2.3 As the title of the publication indicates, forecasts of CO2 are also made.  The CO2 forecasts will be the subject of a separate report, but a key point is that the CO2 forecasts are predicated on these passenger demand estimates.

2.4. The publication also gives information on ‘monetised net benefits methodology’ which was used to assess the economic benefits of airport expansion.  Economic benefits are not covered in detail in this report but the (major) implications on the economic case are noted.

2.5 In this study, all the basic data has been taken from the DfT publication.  It would have been possible to make different assumptions and use different data which were arguably just as valid as the DfT’s.  However, we have not done this because that would confuse the results and complicate comparisons between DfT’s and AEF’s forecasts.  Our re-forecasts are based on information presented by the DfT and deductions from it.    
3. Counting passengers

3.1 Passenger forecasts are the basis of the government’s airports and aviation policies.  While there are other important factors in planning airport capacity, such as expected size and types of plane and the length of trips, the starting point is passenger demand.  This is measured as the start or end of a trip, so an international flight counts once but a domestic flight counts twice. A transfer flight counts twice at the airport concerned.

4. Calculating unconstrained demand

4.1 The forecasts use a complex mathematical model to first estimate ‘unconstrained’ demand.
 This is the demand if there were no capacity constraints at any airports.  Separate variants of the model are used for different sectors of the market.  The key determinants of demand in the model are the size of the UK economy and the price of flights.

4.2 The relationship of passengers to the economy is expressed as an ‘income elasticity of demand’.  This expresses how the amount of flying is related to income.  A factor of 1.5 is taken for leisure and 1.4 for business. That is, an increase in income of 10% will lead to a 15% increase in leisure flying. The reason why the leisure figure is higher than 1 is that as income rises, the disposable income available for luxuries such as flying rises faster.  Income is closely related to growth in the economy, which enables air travel to be linked to size of the economy for leisure traffic.  Business travel is linked to the size of the economy and volume of trade.
4.3 The relationship of passengers to prices is expressed as a ‘price elasticity of demand’.  This expresses how the amount of flying is related to the cost of a flight.  Various factors are used for different segments of the market and there are large differences between them.  UK leisure has an elasticity of -1.0 while UK business has an elasticity of 0.  (That is, the air fare makes virtually no difference to the amount of business travel.).  The overall figure is 0.5.  (That is, a 10% decrease in fares would lead to a 5% increase in flying.)  

4.4 These elasticities are combined with forecasts of growth in the economy and forecasts of the price of air travel to calculate unconstrained demand for the UK as a whole.
4.5 A set of sensitivity tests have been devised and these are used to derive upper and lower forecasts to supplement the main forecasts.
  
5. Unconstrained forecasts – results 
5.1 The numbers of unconstrained passengers are shown below, with the previous forecasts (November 2007) for comparison:

	Year
	Passengers (millions)
Jan 09 forecast
	Passengers (millions)

Nov 07 forecast

	2005
	228
	228

	2010
	260
	270

	2015
	315
	335

	2020
	365
	385

	2025
	410
	440

	2030
	465
	495

	2040
	589 
	

	2050
	737  
	


Table 1 – Unconstrained demand
Figures for 2040 and 2050 are calculated somewhat differently from those up to 2030.
  
5.2 It can be seen from the table that there is a modest reduction in forecasts from 2007.  There are a number of reasons why forecasts have changed, but probably the main reason is the recent recession and resulting suspension of aviation growth, affecting the future up to at least 2030.  The forecast for 2030 is 6.1% down as compared with the forecast made in November 2007.    
5.3 The forecasts shown in table 1 are ‘central’ forecasts.  These represent DfT’s best estimate, but, recognising there is a good deal of uncertainty, a number of sensitivity forecasts were carried out.  A number of parameters that affect demand were varied in turn and the effect of each on the forecast calculated 
.  The largest effects resulted from lowering assumed economic growth by 0.25% pa (demand reduced by 8%) and by increasing the assumed price of oil from about $69 to $136 at 2030 
 (demand reduced by 11%). 

5.4 To reflect the sensitivity tests, a ‘low’ and a ‘high’ set of forecasts were produced.  At 2030 the ‘low’ value is 415, a reduction of 10.7% on the central forecast.  The ‘high’ value is 500, an increase of 7.5% on the central forecast. 
6. Calculating constrained demand

6.1 The forecasts are then ‘distributed’ to the various airports using a complex model which takes account of catchment areas and other factors.  Any capacity constraints at airports are built in at this stage.  For example, shortage of capacity to meet demand at one airport may cause demand to be diverted to another airport or it could suppress it and thereby reduce demand overall.
6.2 The most important assumptions are that Stansted and Heathrow will each have an extra runway, but other airports will not.  This assumption is used as a primary case for subsequent calculations by DfT, notably CO2 emissions, and is called ‘scenario s12s2’.  Alternative assumptions are made in some cases in order to show the effect on CO2 and other outputs.

6.3 Even if the government’s White Paper policies of airport expansion are carried out, there will still be some shortfall of capacity below the unconstrained demand.  The main airport where this issue arises is Heathrow.

6.4 As well as forecasting passengers, the report also estimates ATMs (‘air transport movements’ – the number of planes).  This is a less fundamental and therefore a less important figure than passengers because most types of impact align more closely with passenger numbers than with flight numbers.  Also, estimation of ATMs is subject to more uncertainty than passengers because estimates depend on an extra layer of assumptions concerning aircraft design and fleet mix.  We do not consider ATMs further in this report.                   

7. Constrained forecasts – results 
7.1 The constrained forecasts resulting from the calculations are shown in Table 2.  We show the unconstrained forecast under two different scenarios because these are confused in the publication.    S12s2 is the scenario where additional runways are built at Heathrow and Stansted; s02 is ‘maximum use’ of existing runways. 
 
  DFT makes it clear that the confusion over scenarios is only ‘presentational’ – there is no error in the calculations. 

7.2 We also show the ratio between the unconstrained and constrained forecast at each year.  This is important because it shows the effect on passenger numbers of the assumed policy on aviation.    
	Year
	Constrained    passengers (millions)

‘Scenario s12s2’
	Constrained    passengers 

‘Scenario s02’
	% constrained s12s2 / unconstrained
	% constrained s02 / unconstrained

	2005
	228
	228
	100.0
	100.0

	2010
	260
	258
	100.0
	99.2

	2015
	310
	
	98.4
	

	2020
	355
	350
	97.3
	95.9

	2025
	405
	
	98.8
	

	2030
	455
	427
	97.8
	91.8

	2040
	526
	490
	89.3
	

	2050
	572
	525
	77.6
	71.2


Table 2 – Constrained demand

7.3 With extra runways at Stansted and Heathrow, the unconstrained forecast at 2030 is just 2.2% less than the unconstrained forecast.  Capacity constraints thus have very little effect on overall (UK) demand.  For all practical purposes, therefore, a ‘predict and provide’ approach for aviation at national level is implied up to 2030.
7.3 The pattern is completely different after 2030, with the rate of growth falling dramatically.  It is assumed by DfT that no new runway capacity is built and that therefore demand is constrained by the diminishing spare capacity at existing airports.  Constrained demand is 22% less than unconstrained by 2050.  This is obviously very far from a ‘predict and provide’ approach. 

7.4 Use of the s02 scenario shows a larger departure from ‘predict and provide’ by 2030 as one would expect – 8% as against 2% for s12s2.  By 2050 the gap is 29% compared with 22%. 

7.5 The unconstrained and constrained forecasts are shown diagrammatically below.  
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Figure 1 – Unconstrained and constrained demand    
7.6 The forecasts shown in Table 2 and Figure 1 are ‘central’ forecasts.  As with the unconstrained forecasts, a series of sensitivity tests were carried out and a ‘low’ and a ‘high’ set of forecasts were produced.  At 2030 the ‘low’ value is 410, a reduction of 9.9% on the central forecast, and the ‘high’ value is 480, an increase of 5.5% on the central forecast.                         

8. Comments on the forecasts up to 2030 
8.1 The mathematical model has not been studied in detail by AEF, but we consider the calculations to be reasonable, given the underlying assumptions. The assumptions, namely that demand is largely a function of the growth of the economy and the change in the price of flying, seem sound and have been used by other forecasters.  However, there are a number of aspects where there are issues or AEF has concerns. 

8.2 We consider that there are important socio-political influences on demand that have not been taken into account.  The provision of alternatives to flying, or concern among travellers about the environmental impacts of their travel could, for example, act to reduce demand, whereas effective airline advertising or the provision of increased airport capacity would be likely to make air travel more attractive.  Given the government’s commitment to ensuring that the UK’s aviation emissions are no higher in 2050 than they were in 2005 and the high level of public debate, passenger demand could be significantly influenced by different interventions. 

8.3 There are also other factors affecting unconstrained demand in addition to the size of the economy/income and price of tickets.  The recession’s effect on consumer confidence, exchange rates, and the general state of the tourist market are examples.  (The DfT has recognised these and other factors).  We are not aware of any established methodology which would address these factors, but it seems likely that over the period from 2009 to 2030, fluctuations would even out and thus have much less effect than economic growth or ticket prices.            

8.4a The recession has caused forecasts of economic growth to be revised downwards by the government.  Because this happened recently, the new more pessimistic forecasts have not been carried into the central demand forecasts.  The DfT forecasting model is highly sensitive to GDP; an annual reduction of 0.25% in GDP growth over the period to 2030 produces an 8% reduction in the 2030 forecast for unconstrained demand.
  
8.4b An erratum was issued by DfT on 17/3/09 which alters one of the sensitivity tests.  The test is “PBR Nov 2008 GDP forecast”, which represents a re-forecast (decline) of economic growth very soon before the passenger forecasts were published.  The unconstrained and constrained demands at 2030 are both reduced by 30 mppa.  These represent reductions of 6.5% compared with the central case.  It can therefore be concluded that failure to incorporate the latest economic forecasts into the passenger forecasts has lead to an over-estimate of 6.5%.      
8.5 For the purpose of the forecasts, oil prices (in real terms) are assumed to increase from a figure of $73 a barrel in 2007 to $75 in 2030.  Although prices were around $60 at the time of writing, due to the recession, it seems likely that with increasing demand and ‘peak oil’, the price is very likely to rise well above $75 by 2030. 
 
 An increase to $150 in 2030 would reduce demand by 11% according to the DfT sensitivity test.
8.6 DfT has assumed that a ‘cost of carbon’ is built into air fares (in line with the ‘polluter pays principle’). This is a cost intended to reflect the cost of damage due to global warming.  The cost is the one recommended by DEFRA of £19 per tonne of CO2 (£70 per tonne of carbon) at 2000, rising at 2% pa.  AEF has severe misgivings about this figure.  The Stern report gave a range of figures and there are strong grounds for taking a much higher cost of around £67 per tonne.  There is a sensitivity test, but this shows an effect on demand of just 1%, arising from an increase of carbon price of 20%, ie up to £23.  An increase to the high Stern figure of £67 represents an increase of 350% instead of 20%.  This would obviously reduce demand by far more than 1%.     
8.7 DfT assumes a level of Air Passenger Duty but then nets this off from the carbon cost on the grounds that that APD is intended to cover aviation’s climate costs.  This logic contradicts the Treasury’s position, supported by AEF and other NGOs, that APD is intended, at least in part, as general taxation.  APD is not intended, and never has been, just as an environmental (climate) charge.  
8.8 No realistic costs for impacts other than climate, such as noise, air pollution and sterilisation of land around airports are factored into the forecasts.  (That is, aviation continues to be exempted from the ‘polluter pays principle’.)  This, together with the low climate costs, means that the price of flying is artificially low as compared with a situation where aviation meets its full social, environmental and economic costs.  The demand would be lower if these costs were included.

8.9. There is an implicit assumption in the constrained forecasts that there will be no direct constraints placed on air travel because of climate change or for other environmental and social reasons, expect insofar as constraints on capacity at particular airports imposed for environmental or social reasons.  However, we showed in Table 2 that such constraints are in practice minimal when considered at a UK level.                

8.10a. DfT generates the high and low forecasts by taking the one sensitivity test which has the largest impact on the central forecasts up or down (2.43 of the publication).  This is hard to justify because it is quite likely that several of the major factors would in fact operate in the same direction.  For example, it is perfectly possible to envisage slightly slower (but still very significant) economic growth taking place at the same time that oil prices become much higher (due to ‘peak oil’ for example).

8.10b It would be incorrect to combine all the sensitivity tests which push the demand down or all the tests that push it up as the probability of all factors operating in one direction is small.  (Probabilities are multiplicative.).  But even without resorting to probability calculations and statistics, it is clear there must be a good chance of a couple of the major sensitivities working in the same direction.  This means that the high and low values should be considerably further away from the central forecast.  We consider the DfT high and low values give a misleading view of the robustness and accuracy of the forecasts.

9 Revision of 2030 unconstrained forecast

9.1 An important feature of the above factors is that nearly all suggest that the demand should be lower than DfT’s forecasts.  We do not have full data on each factor or the capability to calculate and combine deviations and their probabilities.  However, we derive a revised demand at 2030 using 3 factors where the case for adjustment is particularly strong. 

9.2 As noted in 8.3b, an erratum was issued by DfT which represented a decline of economic growth.  This should clearly be carried into a revised central case; it should not be just a sensitivity test.  The erratum indicates that demand at 2030 would be reduced from 465 to 435 mppa; ie a reduction of 30m or 6.45%.  
9.3 As noted in 8.4, it seems very unlikely that fuel prices will remain low by 2030.  One of DfT’s “BERR high oil price” sensitivity tests assumes that oil will rise to $95 a barrel by 2030.  This is a very modest rise compared with what is possible, but it nonetheless reduces demand from 465 to 445 mppa; ie a reduction of 20m or 4.30%.
9.4a As noted in 8.6, DfT nets APD off from the carbon cost on the grounds that that APD is intended to cover aviation’s climate costs.  This logic contradicts the Government’s (Treasury) position which is that APD is, at least in part, a general revenue-raising tax.  It follows that APD (at least in part) should be included as well as carbon cost when forecasting prices and demand.

9.4b We do not have figures for projected APD at 2050 and we therefore use some simple assumptions to derive the impact on demand.  APD at present nets a little below £2bn pa.  The cost of carbon at 2005 in the ‘Emissions cost assessment’ was £1.6bn and will have increased somewhat by 2009.  Therefore APD and cost of carbon are roughly equal.  We assume this rough equality remains at 2030.  The effect on demand of APD and carbon cost can then be derived by using a doubled cost of carbon.                        
9.4c It may be noted that the government does not say that the whole of APD should be revenue-raising and none as an environmental tax.  Thus doubling the costs, as here, might not appear justified.  However, we consider that if other environmental costs, such as noise and air pollution, were factored in, their addition would justify the full doubling – and probably much more.               

9.4d  The sensitivity test ‘shadow price of carbon raised by 20%’ shows a reduction in demand of 5 mppa or 1.075%.  Based on this, doubling the price of carbon will reduce demand by 24.5 mppa or 5.26%.
 

9.5 We can now combine the 3 adjustments described above to derive a revised forecast at 2030.  The 3 adjustments are 6.45%, 4.30% and 5.26%.
  This reduces demand at 2030 for the central case from 465 mppa to 394 mppa, a reduction of 15.2%.      
9.6 As noted in 8.9, DfT generates the high and low forecasts by selecting just one sensitivity test to derive each. In fact it is very likely that 2 or more factors could operate in one direction.  Also, some of the sensitivity tests are, in our view, too modest.  The effect is that the DfT’s high and low forecasts deviate far less from the central case than they should.

9.7 We do not have the data for statistical calculations so we use simple approach, similar to DfT’s.  The crucial difference is that we allow 2 of the most important factors to work in tandem to reduce or to increase demand, instead of just one as used by DfT.

9.8 To derive the lower forecasts we take two of the tests which have the biggest effect - lower economic growth and higher oil prices sensitivity tests in tandem.  As noted in 8.10a, it is perfectly feasible for these two factors to work in tandem.  The combined effect of applying both sensitivity tests is to reduce demand from 394 to 342 mppa at 2030, a reduction of 13%. 

9.9 To derive the higher forecast we take the sensitivity test which gives the biggest effect, namely an increase in GDP of 0.25% pa.  The test which gives the second biggest effect is an oil price of only $41 in 2030.  The net effect is to increase our central forecast from 393 to 465, an increase of 18%. 
 
9.10 A summary of the results follows (all figures mppa).

	
	Central forecast 2030
	Low forecast 2030
	High forecast 2030

	DfT forecast – Jan 09
 
	465
	415 
(down 10.7% from DfT
 central)
	500 
(up 7.5% from DfT
 central)

	AEF revised forecast – June 09 
	394
(down 15.2% from DfT
 central)
	342 
(down 13.2% from AEF central)
	465 
(up 18.0% from AEF
 central)


Table 3 – AEF revision of unconstrained demand at 2030 
9.11 The band of uncertainty in the AEF forecasts is 31% compared with only 18% in for the DfT forecasts. 
  While there is an appreciable difference between DfT and AEF forecasts, there is a significant overlap.  A large band of the AEF forecast lies within the DfT forecast band, this being from 415 to 465 or 40% of the AEF band. 
9.12 The above re-forecast refers to unconstrained demand.  If the unconstrained demand at 2030 were   reduced by 15%, the constrained would obviously decrease as well (assuming that the extra Heathrow and Stansted runways were still built).  We are not readily able re-calculate the reduction in constrained demand as this would require access to DfT’s model (or a brand new one).       
Man 
10. Comments on the forecasts after 2030 

10.1 Beyond 2030, the forecasts of constrained demand are extremely dubious.  As noted in 6.3 and 7 above, it is assumed that no new runway capacity is built after 2030 and that demand is therefore constrained by the diminishing spare capacity at existing airports: “These [forecasts] reflect the fact that, even with the capacity developments supported in the ATWP [Air Transport White Paper], capacity constraints become significant around 2030, slowing the growth ..”  The government is therefore working on the basis that its ‘predict and provide’ policies, confirmed in the 2003 ATWP, will be continued for many years and then suddenly abandoned.     

10.2 As noted in 7.5 above, the publication shows constrained demand on the assumption of extra runways at Stansted and Heathrow in Table 2.11, but where the forecast is extended to 2050 in Table 2.16, the constrained demand assumes no extra runways.  Thus a user of these figures could inadvertently carry out calculations on the basis that a 2nd runway at Stansted and 3rd runway at Heathrow were actually closed down after 2030.
10.3 History tells us that while planning permissions may be granted with limits on further expansion because of environnmental constraints, these constraints are often not binding and therefore further expansion is allowed when desired by the airport operator. That is, ‘predict and provide’.  Furthermore, it is shown in 7.2 that current policy is predict and provide when taken at a national level.  In the absence of an official policy beyond 2030, the only logical and self-consistent assumption is that the ATWP policies continue up to 2050.  This means that runway capacity continues to be provided to meet demand and therefore that constrained demand is only slightly less than unconstrained demand) at a national level).  We see no justification for assuming a sudden about-face in policy at 2030.  
10.4 As noted in 7.2, the effect of capacity constraints at 2030 is to reduce DfT’s constrained demand below unconstrained demand by 2.2%.  If one continues with the pre-2030 policy of predict and provide after 2030, the simplest and most obvious assumption is that constrained demand continues at 2.2% below unconstrained demand.  Revised constrained forecasts can then be made for 2040 and 2050:

	
	Revised constrained forecast
	Increase over DfT forecast   

	2040
	576 (97.8% of 589) 
	9.5% (576/526)

	2050
	721 (97.8% of 737)
	26.0% (720/572)


Table 4 – Revised constrained demand (using unadjusted DfT forecast)  
10.5 These revisions are made just by changing DfT’s assumption about not meeting demand after 2030 by increasing airport capacity.  They are applied to DfT’s forecast; they do not take account of AEF’s revision of forecasts up to 2030, as described in 9.  
10.6 It is not possible to produce revised forecasts for 2040 and 2050 in the way we have done for 2030.  We make the simplest assumption that the proportional difference between AEF and DfT forecasts for 2030 is continued up to 2050. 
          
10.7 Assuming continuation of the present AWTP policy of meeting demand, we can calculate constrained demand by assuming the shortfall between constrained and unconstrained demand remains at 2.2% after 2030.
	Year 
	DfT unconstrained    
	AEF unconstrained   
	DfT constrained  
	AEF constrained 

	2030
	465
	394
	455
	385 (394 – 2.2%)

	2040
	589
	499 (589 – 15.2%)
	526
	488 (499 – 2.2%)

	2050
	737
	625 (737 – 15.2%) 
	572
	611 (625 – 2.2%)


Table 4 – Revised constrained demand (using AEF adjusted forecast)  

10.8 It may be noted that the difference between the AEF and DfT constrained forecasts at 2050 is only about 7% (611 cf 572).  This results from the +26% due to the policy change at 2030 being offset by -15% due to AEF lower forecast of (unconstrained) demand. 
       
11. Implications of revised forecasts

11.1 It is explained in 8 why we consider DfT’s central forecast at 2030 is about 15% too high and why its high and low forecasts are too close to the central forecast.  A significant over-forecast is of great public importance because the government’s case for expanding airports, especially Stansted and Heathrow, is based on these forecasts.  These expansion proposals have generated controversy and political backlash.  
11.2 DfT’s forecasts indicate that extra runways at Heathrow and Stansted would lead to 50 mppa extra  being carried. 
  But if the unconstrained demand is 394 mppa, as we estimate, the extra runways only lead to only 20 mppa extra traffic being carried. 
 
   Thus the effect (benefit) of the extra runways is far less.  It may be noted that the modifications we have applied have in fact been very modest.  If, for example, we had applied the higher cost of carbon suggested by Stern, the extra runways would lead to well under 20 mppa and the economic benefits would therefore be even less.          

11.3 The effects on the economics will be profound.  Shortfall between unconstrained and constrained demand forms the major component of the claimed economic benefits of expansion so the 50 mppa extra traffic based on DfT’s forecast is likely to explain the claimed net economic benefit of expansion.

But if the extra traffic is only 20 mppa when new runways are built, the gross economic benefit of the government’s favoured scenario will be slashed and the net economic benefit, which is in relative terms small, is likely to turn into a net loss.  The case for airport expansion, as proposed in the ATWP, is likely to collapse.   
11.4 2050 is a date too far away for it to directly affect airport plans; the ATWP only looks as far ahead as 2030.  The same is not true of climate change.  The government target is to reduce emissions by 80% by 2050 and the Committee on Climate Change (CCC) is tasked to examine how we can get to this target.  Alongside this the government has pledged that emissions form UK aviation in 2050 will be no higher than in 2005.  CCC is having to look urgently at the conundrum of increasing aircraft emissions at a time when total emissions need to be drastically cut and it has to make recommendations to government.  Unless the issue of aviation emissions is addressed, other sectors might have to make cuts of 90% or more to offset aviation’s increase.
11.5 The government’s (ie DfT’s) forecasts of aviations emissions are directly related to their forecast of constrained demand.  It is explained in 9 why we consider that the constrained forecast at 2050 is based on an unjustified assumption, namely that the ATWP ‘predict and provide’ policy will suddenly be abandoned at 2030.  If DfT continues to base its CO2 estimates on this unjustified assumption, CCC could be seriously misled and thus make the wrong recommendations to government.     
12.  Accuracy of AEF forecasts

12.1 It will be evident that the forecasts produced in this report are approximate because they are based on a series of assumptions and approximations.  However, it should be noted that in all cases, DfT data has been used, so we are not adding further uncertainties and approximations.  Thus there is no reason to believe that these AEF forecasts are more approximate, in the sense of bands of uncertainty or confidence limits, than DfT’s.
12.2 While the confidence limits of the AEF forecasts will be similar to those of DfT, we consider that the AEF forecasts to be more realistic.  This is because we have made what we consider more realistic assumptions on key issues such as economic growth, oil prices and taxation.  The other evidence and assumptions built into the DfT model are carried into the AEF forecasts so there is no additional source of error.         
12. Recommendations
12.1 This report shows that the DfT demand forecasts at 2030 are, in all probability, too high.  Also, the confidence limits, as expressed by the DfT high and low forecasts, are too narrow.  As a result the DfT forecasts give spurious justification for airport expansion.  Conversely, the (constrained) forecast at 2050 is probably too low and this will mis-inform work on climate strategies and targets.

12.2 It is recommended that the Jan 2009 forecasts are updated forthwith, taking full account of the issues raised here and elsewhere.  If this not done, the government could open itself to accusations that it has constructed forecasts to justify its policy of airport expansion up to 2030 while hiding the true impact of aviation on its climate target for 2050.
� Described in 2.9 to 2.42 and App A of the publication.  


� Results are shown in table 2.10 of the publication and information is given on the tests in App B of  it.


� Figures up to 2030 are from table 2.9 of the publication.  The figures for 2040 and 2050 were not published in the report but were provided on request by DfT in an email dated 27/4/09.  They were produced by a much simpler method of projecting forward various parameters beyond 2030 and calculating the effect on demand.





� Table 2.10 and App B of the publication.  





� The oil price assumptions in the publication are confusing.  B12 (App B) shows prices which do not apparently match those in the table 2.10.  This is no doubt due to different base years (2007 v 2004).  We have no reason to assume the confusion is more than a presentational problem.  Table 2.10 shows a series of oil prices for 2030: $41 low, $95 high and $136 ‘high high’. These are each about 10% lower than the corresponding figure in table 2.10.  The oil price for the central case is not stated in table 10.2.  It is not $38 because that refers to a base year figure, perhaps 2004, not 2030.  As prices in B.12 are all 10% higher than those in table 2.10, we can derive a central figure on the same basis as the other in table 2.10 by simply reducing the 75$ for the central case B12 by 10%: 75 / 1.1 = $69.                 


� ‘Scenario s12s2’ assumes a 2nd runway at Stansted and a 3rd runway at Heathrow.  The figures for 2005 to 2030 are from Table 2.11 of the publication but that table does not extend to 2050.  Figures for 2040 and 2050 are not shown in the publication but were provided in an email by DfT of 27/4/09.  (The email also gave figures for 2005 to 2030 which were slightly different from the ones in Table 2.11, but the difference is not significant.)  





� ‘Scenario s02’ assumes ‘maximum use’ of existing runways and no addional runway at Stansted or Heathrow.  These figures are from Table 2.16 of the publication.  Although it is stated in the publication in para 2.107 that the table is based on s12s2, this is incorrect – it is in fact based on s02 as stated in the DfT email dated 27/4/09.





� However, use of the constrained forecasts for 2040 and 2050 for s02 instead of s12s2 in Table 2.16 of the publication means that a user could inadvertently carry out calculations on the basis that a 2nd runway at Stansted and 3rd runway at Heathrow were actually closed down after 2030.


� Table 2.10 of the publication.





� It might be noted that a year or so ago, the cost was around $100 per barrel and it reached a peak of $150.  The only likely circumstance where the oil price does not rise appreciably by 2030 is where economic growth declines drastically.  But if this is the case, the forecast of demand will be far too high anyway, because economic growth is the most important factor in the DfT model.  





� Note that there are, confusingly, two sets of oil prices shown in the publication – see footnote 5. The figures given here are from B.12.   


� Based on data in table 2.10 of the publication.  


� The figure of 24.5 mppa is just under 5x5=25 because it is not strictly correct to add deviations from the central case.      


� It is not correct to add these %s as they are all deviations from a central case, not sequential.  We therefore apply them multiplicatively: (1 - .0645) x (1 - 0.0430) x (1 – 0.0526) = .8482 ; that is a reduction of 15.2%.


  


� If GDP grows just 0.25% slower, demand is reduced from 465 to 430, a reduction of 35 or 7.53%.  If the oil price rises to 136$ per barrel, this reduces demand from 465 to 415, a reduction of 50 or 10.75%.  However, we have already carried into our revised central forecast an assumption that oil will increase to $95.  This sensitivity test must therefore only reflect an increase from $95 to $136.  The difference is 50 – 20 = 30 mppa or 6.45%.  Combining these two tests gives a reduction to (1 - .0753 ) x (1 -  0.0645 ) = .867 of the central case.  Applying this factor to our revised central forecast gives a value of 394 x .867 = 342 mppa.      





� If GDP grows 0.25% faster, demand is increased from 465 to 500, an increase of 35 or 7.53%.  DfT shows a sensitivity test which reduces the oil price from the base case to $41 at 2030.  However, we have carried into our central forecast a price of $95 instead of DfT’s base case.  Therefore two DfT sensitivity tests need to be combined – the difference between $95 and the base case and the difference between the base case and $41. If the price of oil is reduced by from $95 to $41 demand is increased by 20 + 25 = 45, an increase of 9.68%.  Combining these two tests gives a reduction to (1 + .0753 ) x (1 + 0.0967 ) = 1.179 of the central case.  Applying this factor to our revised central forecast gives a value of 394 x 1.179 = 465 mppa.      





� The ‘uncertainty’ here is expressed as the difference between the high and low forecasts divided by the central case.  For the AEF forecasts, this is ( 465 – 342 ) / 394 = 31%


  


� Producing revised forecasts for 2050 on the same basis as our revisions for 2030 is not possible because we do not have the sensitivity tests beyond 2030 from DfT and there is no obvious way to extrapolate them.  DfT produced their 2050 forecasts by trending the key parameters that affect demand beyond 2030.  We do not have access to the details, but it seems likely that if the implied AEF forecast from now until 2030 were projected in a similar way, the difference between AEF and DfT estimates in proportional terms after 2030 would remain similar to that at 2030.  Making this assumption, we are able to calculate a revised unconstrained demand for 2040 and 2050 that implicitly takes account of the same factors as those that lead to revision of the 2030 forecasts.





� It may be noted that 26% - 15% does not equal 7%.  This is because the %s do not all have the same base (denominator).


  


� If the unconstrained demand is 465 mppa, as forecast by DfT, then provision of extra runways at Stansted and Heathrow leads to a constrained demand of 455 mppa, 10 mppa less (scenario s12s2 in table 2.13 of the publication).  If the extra runways are not provided, the constrained demand falls to 405 mppa, 60 mppa less (scenario s02).  Thus the effect of the extra runways is to reduce the shortfall from 60 to 10, ie 50 mppa.





� The publication does not show how the relationship between unconstrained and constrained demand would change with a lower unconstrained demand but it is possible to make some informed deductions from the DfT data.  To derive the relationship between unconstrained and constrained demand, one can use the DfT forecasts for 2020 and 2025 as surrogates for AEF’s reduced 2030 forecasts.


 


� By interpolation from Table 2.13, DfT’s unconstrained forecast is equal to AEF’s 2030 forecast of 394 at year 2023.2 (fractional year).  By interpolation from table 2.12, the constrained forecast at year (footnote continued on next page)


22 continued  2023.2 is 383 for scenarios12s2.  That is, a shortfall of 11. Also by interpolation from table 2.12, the constrained forecast at year 2023.2 is 364 for scenario s02.  That is, a shortfall of 30.  Thus the effect of the extra runways is to reduce the shortfall from 30 to 11, ie 19 mppa.  Say 20 mppa.
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